
UNCLASSIFIED

AD NUMBER

LIMITATION CHANGES
TO:

FROM:

AUTHORITY

THIS PAGE IS UNCLASSIFIED

AD870149

Approved for public release; distribution is
unlimited.

Distribution authorized to U.S. Gov't. agencies
and their contractors; Critical Technology; MAR
1970. Other requests shall be referred to Air
Force Armament Laboratory, ATTN: ATM, Eglin
AFB, FL 32542. This document contains export-
controlled technical data.

AFATL ltr dtd 19 Apr 1976



\0-mo i<4°\ 

5 0712 01015681 7 TR-70-26 
; i 

T7o w? 

METHODS FOR PREDICTING 

CONTAMINATION DENSITY 

AND OFF-TARGET DRIFT 

OF DEFOLIANT MATERIALS 

VOLUME I. METHODOLOGY 

AND  SUMMARY  OF RESULTS 

B00Z ALLEN APPLIED RESEARCH, INC. 

TECHNICAL REPORT AFATL-TR-70-26, VOLUME I 

MARCH    1970 

This document is subject to special export controls and 
each transmittal to foreign governments or foreign 
'nationals may be made only with prior approval of the 
|Air Force Armament Laboratory (ATM), Eglin AFB, Florida 
J32542.  

AIR FORCE ARMAMENT LABORATORY 
AIR FORCE SYSTEMS COMMAND • UNITED STATES AIR FORCE 

\i 

iyv 

I 

L-P 

EGLIN AIR FORCE BASE, FLORIDA 



METHODS FOR PREDICTING CONTAMINATION DENSITY 
AND OFF-TARGET DRIFT OF DEFOLIANT MATERIALS 

Volume I.   Methodology and Summary of Results 

Nolan E. Taconi, Jr. 
Joseph M. Jones 

This document is subject to special export controls and 
each transmittal to foreign governments or foreign 
nationals may be made only with prior approval of the 
Air Force Armament Laboratory (ATM), Eglin Air Force 
Base,  Florida 32542 



FOREWORD 

The material presented in this report was prepared for the U. S. 
Air Force Armament Laboratory,  Eglin Air Force Base,  Florida, by 
Booz, Allen Applied Research,  Inc.,  under U. S. Air Force Contract 
Number F08635-68-C-0015.   The research was performed under the 
technical cognizance of Mr. John M.  Scott (ATM),  and Lt.  Andrew J. 
Kukura (ATMM), during the period 1 September 1968 through 
31 August 1969. 

The assistance of the staff of the Mathematical Services 
Laboratory,  Eglin Air Force Base,  Florida,  is gratefully acknowledged. 

Volume I constitutes the main body of the report, and Volume II 
is a programmer's manual.   Both volumes are unclassified. 

Information in this report is embargoed under the Department of 
Srate International Traffic In Arms Regulations.    This report may be 
released to foreign governments by departments or agencies of the U. S. 
Government subject to approval of the Air Force Armament Laboratory 
(ATM),  Eglin Air Force Base,  Florida 32542,  or higher authority 
within the Department of the Air Force.    Private individuals or firms 
require a Department of State export license. 

Publication of this report does not constitute Air Force approval 
of the report's findings or conclusions.    It is published only for the 
exchange and stimulation of ideas. 

HICKS,  Colonel,  USAF 
lief,  Non-Explosive Munitions Division 

n 



ABSTRACT 

This report describes the results achieved for the study titled 
"Methods for Predicting Contamination Density and Off-Target Drift 
of Defoliant Materials. "   Although several mathematical models 
presently exist which calculate contamination density under a variety 
of variable conditions,  no one model is suitable for the calculation of 
contamination density and off-target drift of defoliant material when 
released from the aircraft internal defoliant dispenser A/A45Y-1.    In 
response to this deficiency,   methodology has been developed which 
enables the prediction of target contamination levels and estimation of 
off-target drift of defoliant material. 

The report consists of two volumes.    Volume I provides a de- 
tailed description of the methodology.    This includes a brief description 
of the computerized DEFOL program.    The model can simulate combi- 
nations of defoliation missions which utilize multiple aircraft,  different 
meteorological conditions,  different aircraft delivery modes,  and 
different defoliation agents.   The methodology was applied to seventeen 
different test trials,  the analysis of which is included in Volume I. 
Recommendations are made regarding the future utilization of this 
methodology. 

Volume II is a programmer's manual.    It contains information 
needed to properly use the model.    Input requirements and a description 
of output parameters are discussed in detail.    Also included in Volume 
II is a program listing and a logic flow chart of program DEFOL. 

This document is subject to special export controls and each 
transmittal to foreign governments or foreign nationals may 
be made only with prior approval of the Air Force Armament 
Laboratory (ATM),  Eglin Air Force Base,  Florida 32542. 
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SECTION I 

INTRODUCTION 

The U. S. Air Force Armament Laboratory (AFATL) has stated 
a need for methods to be used for determining contamination density 
and off-target drift of defoliant materials.   The Joint Munitions 
Effectiveness Manual (JMEM) for defoliants contains deposition data 
based primarily upon observations of defoliant operations and, 
therefore, does not lend itself to the determination of off-target drift. 
Although several mathematical models presently exist which calculate 
contamination density under a variety of variable conditions,  no one 
model is suitable for the calculation of contamination density and off- 
target drift of defoliant material when released from the aircraft 
internal defoliant dispenser A/A45Y-1.   Consequently,  a great deal of 
confusion exists for the user when attempts are made to obtain mean- 
ingful predictions of contamination density on and near the target 
location. 

1.        BACKGROUND 

The development of defoliants for jungle warfare dates back to 
1942 with the establishment of Fort Detrick.    The tactical uses of 
chemical defoliants became apparent, and by 1945 aerial spraying of 
several inorganic defoliants was tested against subtropical vegetation 
in the Florida Everglades.    Use of defoliants during World War II was 
never approved.    In a post-war program,  Fort Detrick demonstrated 
a successful vegetation control program.   After this successful 
demonstration, a variety of chemical agents were shipped to Vietnam, 
and from July 1961 to April 1962, a series of defoliation trials was 
conducted(l). 

Present utilization of chemical defoliants in Vietnam is conducted 
under Operation Ranch Hand.   The chemical normally used is agent 
Orange,  a general purpose herbicide.    Determination of many aerial 
spray characteristics has resulted from the experience gained from 
Operation Ranch Hand(2).   These include the following: 



• With aircraft delivery conditions at 130 KIAS and 150 feet 
altitude,  most of the agent Orange released varies in 
droplet size from 100M to 500M, and the spray mist settles 
onto the forest canopy in a swath approximately 260 feet 
wide within which effective defoliation is produced. 

• Spray drift of fine droplets (droplet size < 100/*) influences 
the effectiveness of herbicide applications,  and occasionally 
some spray drifts from target areas causing damage to 
adjacent rice crops and rubber trees. 

• A deposition level of one gallon per acre is the minimum 
level which will produce acceptable defoliation. 

There currently exists a JMEM for defoliants which contains 
information on the effectiveness of chemical defoliants disseminated 
from the A/A45Y-1 when delivered by the C-123 aircraft.    While the 
JMEM does provide effectiveness tables which reflect major delivery 
and environmental variables, the data presented were based primarily 
on field data.   Therefore, the parameter ranges for wind speed,  release 
height, etc., are limited by the nature of their derivation which,  in 
turn,  reduces the utility of the JMEM.   Additionally, there does not 
exist a method for interpolating between or extrapolating beyond the 
JMEM data.   This limitation,  however, would be overcome as a result 
of the development of a suitable model which would be capable of pre- 
dicting contamination density produced by defoliant agents.    Finally, 
the JMEM does not account for off-target drift. 

In fact,  no single methodology has been developed to date which 
gives the concentration of a defoliant agent for the 10M to 500M particle 
range.    Since substantial concentrations of particle size 10M to 100M 
can drift away from the target and cause undesirable off-target 
defoliation,  there exists a need for a methodology to be developed to 
predict target contamination levels and to determine off-target drift 
of defoliant material. 

2.        OBJECTIVE AND SCOPE 

The primary objective of this study was to develop methods for 
measuring the effectiveness of spray tank systems which release de- 
foliant agents.    The scope of this study was limited to consideration of 
the target contamination levels and off-target drift associated with the 
release of defoliant materials from the A/A45Y-1 spray tank carried 
in the C-123 aircraft. 



Review of pertinent test information to determine the agent 
and system characteristics which were considered in 
choosing an applicable model. 

Review of existing models to determine their applicability 
to this study. 

Development of a methodology for prediction purposes. 

Development of a computer program based upon the developed 
methodology which produced simplified solutions to problems 
involving the calculation of contamination density and esti- 
mation of off-target drift of defoliant material when released 
from the A/A45Y-1 spray tank. 

Evaluation of the computer model based upon available test 
data. 



SECTION II 

METHODOLOGY 

1. BACKGROUND 

Several models were reviewed to determine their applicability to 
the problem of determining contamination density and estimating off- 
target drift of defoliant materials when released from the A/A45Y-1 
defoliant system.   Two models appeared to be feasible for use but were 
subject to modifications necessary to adapt them to defoliation trials. 
These models are listed below. 

• The Numerical Solution of Atmospheric Diffusion 
Equations by Finite-Difference Methods. 

• FILIS,  a finite line source model that is a subroutine of 
ARCHON. 

2. GENERAL DESCRIPTION OF MODELS STUDIED 

a.        The Numerical Solution of Atmospheric Diffusion liquations 
by Finite-Difference Methods 

This model was developed by Mr.  Kenneth L.  Calder, 
Aerobiology and Evaluation Laboratory,  Fort Detrick,   Maryland.    It 
utilizes the classical eddy-diffusivity approach to the problem of tur- 
bulent diffusion,  but uses a rapid method of approximate numerical 
solution of the appropriate diffusion equation based on the standard 
method of finite -differences^).    Although this model has been sub- 
stantiated by the Victoria Diffusion Trials^) and the Matagorda Test 
Trials(5),  it was determined that the model was too complex and lacked 
the necessary flexibility needed to adapt it to defoliation trials.    Con- 
siderable programming effort would have had to be expended in order 
to adapt the model to the CDC 6600 computer made available for this 
study.    The model was reserved as an alternative approach to the study 
objectives and is completely documented elsewhereC3), 



b.       FILLS,  a Finite Line Source Model 

FILLS is a subroutine of ARCHON^) that contains three 
basic models: 

• Armour Liquid Model 

• Sutton-Calder Vapor Model 

• Aerosol Model 

The Armour liquid model considers particle sizes in excess 
of 40 to 50 microns in diameter; the Sutton-Calder vapor model con- 
siders particle sizes of less than 10 microns; and, the aerosol model 
considers particle sizes from 10 to 100 microns in diameter.   The 
aerosol model is actually a settling model that uses a Stokes Law 
modification to the Calder line source approach(7) for particles sized 
from 10 to 100 microns in diameter. 

FILLS was selected as the primary approach to satisfy the 
objectives of this study as it offered the flexibility necessary to adapt 
such a contamination model to the A/A45Y-1 defoliant system.   Three 
types of modifications were necessary to establish FILES as a defoliant 
program: 

• Those changes necessary to confirm FILLS as a 
working defoliant model when compared to existing 
empirical data. 

• Those changes that omitted unnecessary paths and 
equations originally in FILLS. 

• Those changes which were desirable to make the 
defoliant program applicable for simulation of the 
A/A45Y-1 defoliant system. 

The development of the computer program from FILLS to 
simulate the A/A45Y-1 defoliant system was a major task in the 
formulation of the methodology.   The newly developed program was 
named DEFOL and is documented in detail in Volume II of this report. 
A brief description of the formulation of the methodology for developing 
DEFOL is presented at this point in order to assure a more complete 
presentation of the methodology. 



3.        THE DEFOL MODEL 

a. Model Development 

In seeking to satisfy the objectives of this study,  it was 
expected that prediction of on-target contamination density and off- 
target drift of defoliant materials would require three models to 
simulate properly vapor, aerosol, and liquid particles.    Off-target 
drift was assumed to be composed of vapor and particles less than 10 
microns in diameter.   Therefore,  predictions could be made with a 
diffusion routine such as the Sutton-Calder vapor model(6).    On-target 
contamination density was assumed to be composed of liquid and aerosol 
droplets greater than 10 microns in diameter.    Predictions for the 
particles greater than 40 to 50 microns could be made using a gravita- 
tional settling approach such as the Armour liquid model(6).    The 
particles sized from 10 to 50 microns are effected by forces lateral to 
the wind direction.    They diffuse and,  yet,  are large enough to have 
appreciable fall velocities.    It was assumed that significant amounts of 
defoliant exist in this intermediate range of particle sizes.    This 
pssumption was supported by Eglin test trials(8) fr0m which it was 
found that more than 60 percent of the defoliant material released over 
test grids at Eglin was in the form of droplets in excess of 50 microns 
diameter with a mass mean diameter of greater than 250 microns. 
Sensitivity tests indicated, however, that DEFOL provides the best 
predictions of contamination density for Orange when 98 percent of the 
particles are considered in excess of 50 microns.    FILES, then, was 
selected as the primary approach to the study objectives subject to 
modifications previously discussed. 

Utilization of the vapor,  aerosol,   liquid models from FILLS 
permitted simulation of the entire spectrum of expected droplet sizes. 
Additionally, on-target contamination density and off-target drift of 
defoliant materials can be treated as separate problems with the output 
of the vapor model and the combined output of the aerosol and liquid 
models being treated separately in the output routines.   Figure 1 
presents a block diagram of program DEFOL. 

b. Scope of Developed Model 

Program DEFOL has been written as general as possible 
in order that a variety of defoliants and defoliant delivery systems may 
be simulated in different meteorological conditions.    However, for 
the purposes of this study,  DEFOL was used to simulate the A/A45Y-1 
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defoliant system mounted in the C-123 aircraft^").    The scope of 
simulations within the capabilities of DEFOL include the following: 

• The A/A45Y-1 or other external spray line system 
may be simulated by designating nozzle locations 
and flow rate through the nozzles. 

• There is a delivery capability to simulate simul- 
taneous delivery of defoliant material over a target 
grid using multiple aircraft. 

• Aircraft flight characteristics which may be simu- 
lated during delivery include speed,  altitude,  and 
aircraft heading relative to a given wind vector. 

• Meteorological conditions which include any wind 
vector, except directly inwind to the flight path,  and 
wind speed may be simulated. 

• Various defoliants may be simulated by using agent 
characteristics of the various defoliants as input 
parameters.    For the purpose of this study,  agent 
Orange(9) was simulated. 

When given hardware constraints typical of a given defolia- 
tion system,  DEFOL may be used to optimize delivery parameters. 

4.   THE MEASURES OF EFFECTIVENESS 

Figure 2 presents the two primary measures of effectiveness 
superimposed on a graph depicting typical output from program DEFOL: 

• Swath Width 

• Swath Width Displacement. 

The illustration is a plot of deposition in gallons per acre versus 
the number of feet covered to any selected deposition level.   The 
specific swath width illustrated in Figure 2 is shown for a single 
deposition level of one gallon per acre. 
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a. Swath Width 

Swath widths for given deposition levels were of primary 
interest to this study since their determination was directly related to 
the primary objective of the study—prediction of contamination density. 
Experience from field tests has indicated that one gallon per acre is 
the minimum deposition necessary for obtaining acceptable defoliation 
results.    In order to determine just how well DEFOL can predict swath 
widths, one gallon per acre swaths were considered as an upper bound, 
and swaths were calculated for deposition levels ranging in tenths of 
gallons from 0. 3 to 1. 0 gallon per acre. 

b. Swath Width Displacement 

The objectives of this study required not only prediction of 
contamination density but also location of swath widths for selected 
deposition levels.   This second measure of effectiveness is a means 
whereby a measure of the location of the swath width relative to the 
aircraft delivery line can be determined.    Swath width displacements 
were calculated for deposition levels ranging in tenths of gallons from 
0. 3 to 1. 0 gallon per acre. 

c. Percent Recovery 

Percent recovery was not used as a primary measure of 
effectiveness, but rather as a means to compare the model's prediction 
of defoliant recovered to the field trial data.    It was by this technique 
that it could be determined whether or not DEFOL was either generating 
or losing quantities of defoliant material when the field trials were 
simulated. 

5.        METHOD OF OUTPUT ANALYSIS 

Output from program DEFOL offers a wide variety of pertinent 
information for the user.   The data that are printed out include: 

• Input parameters 

Defoliant Characteristics 

Delivery Systems Characteristics 

Target Description 

10 



Meteorological Conditions 

Delivery conditions such as aircraft altitude,  speed, 
and heading 

• Concentrations and dosages as a function of time for: 

Liquid 

Aerosol 

Vapor 

Total effects of liquid,  aerosol, and vapor 

• Deposition in gallons per acre in the form of: 

Swath width 

Displacement 

• Percent of defoliant recovered 

• Overkill estimates 

In order to evaluate DEFOL,  data related to the measures of effective- 
ness were combined for analysis in evaluation matrices and graphic 
representations. 

a.        Evaluation Matrices 

Several different evaluation matrices were used to present 
the field data and DEFOL output for comparison.    Figure 3 illustrates 
one of these matrices that warrants some explanation to preclude mis- 
interpretation of the data presented.   The field data were analyzed on 
a mission basis and for each row of targets per mission.    For all 
missions there existed three rows of sampling stations which were 
analyzed independently.   These rows are shown in Figure 3 as Row A, 
Row B, and Row C.   (A complete presentation of the field data is pre- 
sented in Section IV, Testing the Methodology, of this volume.)   Data 
in the columns of Figure 3 are presented in tenths of a gallon intervals. 
While studying the field data,  it was noted that at the higher deposition 
levels (0. 7 to 1. 0 GPA), there often existed gaps in the swath width 
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where the deposition fell to some level lower than the level being 
analyzed.    Some of these gaps, however, were not considered to be 
long enough to warrant being a boundary to establish one end of the 
swath width.    Hence,  a means was needed to show,  in the situations 
where the swath was not continuous, just how much of the total swath 
fell below the selected level, and just how low did the deposition drop. 
Therefore,  the number appearing under the length column represents 
the swath width in feet.    If the swath was continuous, then zero would 
appear in the columns headed by percent and low GPA.    Otherwise,  the 
percent of the swath width which fell below the level indicated for the 
column under consideration would be entered as some value other 
than zero.    Also,  the lowest level to which the swath dipped would be 
entered in the column headed by low GPA. 

b.        Graphic Representations 

Two forms of graphic representation are available for the 
user.   The first (accurate only to the nearest tenth of a gallon) is a 
set of points typed on the computer output listing paper that describes 
a cross-section of the deposition contour in gallons per acre as a 
function of distance from the spray line.    This graph gives the user a 
rough but immediate picture of his output data.   The second plot option 
is either a 9mm or 35mm photographic negative containing an image 
of a computer-driven oscillograph tube that displays accurately graphed 
output parameters.   A positive of the quality of computer paper 
accompanies the negative.    It was this latter means which was used to 
present portions of the data in this volume. 
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SECTION III 

APPLICATIONS OF THE METHODOLOGY 

Program DEFOL was developed in such a manner as to make 
possible the simulation of a variety of defoliants and defoliant systems 
in different meteorological conditions.    In considering such a variety 
of defoliant systems,  both defoliant system configuration and aircraft 
delivery conditions can be examined.   By examining individual para- 
meters separately,  specific areas for improvement can be found.    It 
is felt that the methodology may also be applied to provide for the Air 
Force the following: 

• A single method for predicting contamination density under 
a wide variety of conditions for the purpose of expanding 
the JMEM<9), 

• A method for estimating off-target drift. 

• Effectiveness tables. 

• Supplementary data for the JMEM such as interpolation 
and extrapolation routines. 

1. DEFOLIANT SYSTEM CONFIGURATION 

Although the external spray line system A/A45Y-1 was simu- 
lated for this study,  it is possible to simulate some other external 
spray line system by designing nozzle locations and adjusting the flow 
rate through the nozzles.    It is conceivable that the effectiveness of 
these other external spray line systems could be determined for a 
variety of meteorological conditions.    In fact,  the DEFOL program 
may be used to optimize the best combination of nozzle location and 
flow rate for maximum defoliation when holding other variables such 
as aircraft delivery conditions constant. 

2. AIRCRAFT DELIVERY CONDITIONS 

Although the best combination of nozzle location and defoliant 
flow rate through the nozzles may be determined for one set of 
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aircraft delivery conditions, a different combination may be required 
where new aircraft delivery conditions are simulated.   Therefore, 
DEFOL may be used to find the best combination of aircraft delivery 
conditions and external spray line system configuration. 

3. PARAMETER SENSITIVITY ANALYSIS 

Not counting more than once the variables that are repeated 
more than one time for a given simulation,  there are 68 parameters 
required for one simulation using DEFOL.   These parameters are 
shown in Tables II,  III, and IV of Section IV.   The effectiveness of a 
defoliant system is affected by some combination of these numerous 
variables,  specifically,  EXPAND,   XO,   YO,   ZO,   RECOMB,   PCTLIQ, 
and PCTASL.   Program DEFOL provides a convenient tool whereby 
any limiting values of these parameters may be established. 

4. FUTURE APPLICATIONS 

As new external spray line systems are developed,  the 
methodology developed to satisfy the objectives of this study may be 
applied with relatively few,  if any,  modifications.    It is felt that 
DEFOL will become a very useful tool in updating effectiveness 
tables as these new external spray line systems are developed.   As 
more and more data become available for the purposes of testing the 
reliability of DEFOL under a congeries of conditions,  more refine- 
ments may be added eventually to make DEFOL a very sophisticated 
simulation model for defoliation. 
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SECTION IV 

TESTING PROGRAM DEFOL 

In order to ascertain whether or not program DEFOL was valid, 
the model was exercised extensively to assure that it could be applied 
to practical defoliation problems.    Data from seventeen test trials^) 
conducted at Eglin Air Force Base,  Florida, were used as a basis for 
comparison with the DEFOL output.   The small sample of field trials 
available for comparison prevents strong conclusions from being 
drawn in the analysis.   The test trials available,  however,  provided 
insight into how DEFOL could be applied to three general defoliation 
delivery conditions utilizing agent Orange: 

• Inwind delivery at high flow rates (approximately 230 
gallons per minute). 

• Inwind delivery at low flow rates (approximately 140 
gallons per minute). 

• Crosswind delivery at high flow rates. 

1.        DESCRIPTION OF FIELD DATA 

a.        Target Grid 

Two similar target grids were used to sample the defoliant 
after it was sprayed from the A/A45Y-1 defoliant system.    Figure 4 
presents the target grid configuration for inwind field trials.    The air- 
craft flight path was directly over sampler station 149 of the three 
parallel rows of sampler stations.   The target grid was in relatively 
smooth open terrain,  and the sampler stations were located on posts 
five feet above the surface.    Figure 5 depicts the crosswind target 
grid configuration.    For the crosswind trials, the aircraft flight path 
was directly over sampler station 1 of the three parallel rows of 
sampler stations.   The target grid was located in the same terrain as 
for the inwind trials.   The sampler stations were located on posts five 
feet above the ground,  but the distance between the stations varied as 
shown in Figure 5. 
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b.       Tabulated Data 

Seventeen test trials were utilized for comparison with the 
DEFOL results.   Figure 6 associates the mission numbers with the 
three general defoliation delivery conditions.    Major inputs to DEFOL 
are tabulated in Table I.   These inputs are aircraft delivery conditions, 
meteorological conditions, and the flow rate of the defoliant through 
the A/A45Y-1 delivery system.   The deposition data in gallons per 
acre (GPA) are tabulated for each mission in Tables I-I through I-XVII 
of Appendix I.   Data from these tables were used to determine swath 
widths for given deposition levels, and the corresponding displace- 
ments of these swaths relative to the flight path of the aircraft. 

2. DATA DECK PREPARATION 

The data input into DEFOL were prepared in accordance with 
Section III of Volume II of this report.    Selected parameter values 
(based on actual field trial measurements) for all missions simulated 
are presented in Tables II,  III,  and IV.   The parameters selected are 
associated with: 

Defoliant characteristics. 

Delivery system characteristics. 

Target description. 

Meteorological conditions. 

Aircraft delivery conditions. 

All parameters which do not fit within one of the preceding categories 
are associated with the programming options of DEFOL.   The para- 
meters are discussed in detail in Volume II.   A review of Tables II, 
III,  and IV will provide a complete description of the seventeen field 
trials simulated by DEFOL. 

3. FIELD DATA REDUCTION 

Swath widths that were determined from the field data are pre- 
sented in Tables V-I,  V-II, and V-III of Appendix V.   These tables 
are used as evaluation matrices to present a comparison of the 
variability in the swaths among the three rows of any given test trial. 
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MISSION 
NUMBER 

INWIND MISSIONS 

AT HIGH FLOW  RATES 

49 

602 

555 

323 

5040 

4035 

MISSION 
NUMBER 

INWIND MISSIONS 

AT LOW FLOW  RATES 

343 

5046 

505 

345 

758 

247 

MISSION 
NUMBER 

CROSSWIND MISSIONS 

AT HIGH FLOW  RATES 

440 

147 

227 

141 

139 

Figure 6.       Missions Associated With Three Delivery Conditions 
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Interpretation of Tables V-I,  V-II,  and V-III has been discussed in 
Section II. 5. a. of this volume.    In a similar manner,  the swath width 
displacements determined from the field data are presented in Tables 
V-IV,   V-V,  and V-VI of Appendix V.    Swath width displacements are 
distances that determine the start of a swath relative to the flight path 
of the aircraft.    A negative sign indicates that the swath started on the 
windward side of the flight path and similarly, a positive sign indicates 
that the swath started on the leeward side of the flight path.   These 
definitions were permissible since none of the twelve inwind test trials 
were conducted under conditions of zero crosswind components. 
Utilization of these data formed the basis against which the DEFOL 
output was compared. 

4.        ANALYSIS OF OUTPUT 

The deposition in gallons per acre versus the target grid in feet, 
output from program DEFOL for each of the seventeen test trials 
simulated,  are presented graphically in Figures II-1 through 11-17 of 
Appendix II.   Two missions simulated in DEFOL were less than five 
degrees from being true inwind simulations.    Figure II-9 of Appendix 
II presents the simulation of Mission 505 for which the aircraft flight 
path was one degree less than a perfect inwind delivery.    Mission 247 
is nresented in Figure 11-12 of Appendix II.    The flight path flown for 
this simulation was three degrees less than true inwind.    In both of 
these simulations,  the DEFOL output yielded large variations in the 
deposition level.    These large variations are attributed to angular 
limitations of the trigonometric functions involved.   Sensitivity tests 
show that DEFOL will produce large variations in the deposition levels 
whenever angles less than five degrees are utilized.    Hence,  the pre- 
dictions of swath width and swath width displacement become less 
reliable for these near inwind conditions.   Nevertheless,  DEFOL did 
predict swath widths for Missions 505 and 247 that lay within the 95 
percent confidence intervals at the higher deposition levels. 

a.        Swath Widths 

Swath widths determined from the field trials and predicted 
by DEFOL have been combined in the set of tables that constitute 
Appendix III.    For the field trial data, the range of swaths was deter- 
mined from selection of the minimum and maximum values of the 
three target grid rows for each of the seventeen missions.   The tables 
of Appendix III provide a rapid comparison of DEFOL output to the 
field trial data for given deposition levels.   The 95 percent confidence 
interval for each mission swath width and for a given contamination 
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density was then calculated.   These confidence intervals of the swath 
widths are presented in Tables V-VII,  V-VIII, and V-IX of Appendix V. 
The DEFOL predictions of swath width are indicated in the same tables. 
For convenience,  these values are graphically shown in Figures 7 
through 23.   The DEFOL swath width predictions,  for the inwind 
missions,  generally fell within these 95 percent confidence intervals. 
However,  certain DEFOL predictions fell both above and below the 95 
percent confidence intervals.    For example,  DEFOL prediction of 
Mission 49 (Figure 7), an inwind mission at high flow rate generally 
ranged smaller than the range of swaths determined from the field data 
for Mission 49.    Conversely,  DEFOL prediction of Mission 343 
(Figure 13),  an inwind mission at low flow rate,  generally ranged 
higher than the range of swaths determined from the field data for 
Mission 343.    It is felt that these results show that DEFOL does not 
bias swath width predictions as a function of high or low flow rates 
for inwind missions.    There was one exception:   DEFOL consistently 
predicted larger swaths than the field data indicated when the cross- 
wind missions were considered.    Further sensitivity tests of the input 
parameters and more consideration of varying the downwind direction 
and wind velocity could produce more accurate predictions for the 
crosswind missions.   However,  time limitations prevented any 
deeper research into the crosswind simulations.    It is important to 
emphasize that defoliation missions usually are conducted under inwind 
conditions and not under crosswind conditions.    Therefore,  no effort 
was made to develop the model to simulate accurately the delivery of 
defoliants under crosswind conditions.   The crosswind data are in- 
cluded merely to show that crosswind delivery simulation is feasible, 
but subjects DEFOL to further parameter adjustments. 

b.       Swath Width Displacements 

Swath width displacements are distances that determine the 
start of a swath relative to the flight path of the aircraft.    These dis- 
placements have been determined for the various deposition levels 
already addressed for the swath width data.    None of the twelve inwind 
missions simulated by DEFOL were conducted with zero component 
crosswind values.    Hence,  it was feasible to utilize terminology such 
as "leeward" and "windward" when addressing sides of the aircraft 
flight path.   The swath for a given deposition level did not always 
initiate on the leeward side of the delivery line.    Hence, a negative 
sign was used to indicate that a given swath relative to the flight path 
was initiated on the windward side of the flight path.    Appendix IV 
contains tables of swath width displacements determined from field 
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Figure 8.   Inwind Swath Width Versus Deposition Level for 
Mission 602 - High Flow Rate 
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Figure 9.    Inwind Swath Width Versus Deposition Level for 
Mission 555 - High Flow Rate 
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Figure 10.   Inwind Swath Width Versus Deposition Level for 
Mission 323 - High Flow Rate 
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Figure 11.    Inwind Swath Width Versus Deposition Level for 
Mission 5040 - High Flow Rate 
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Figure 12.    Inwind Swath Width Versus Deposition Level for 
Mission 4035 - High Flow Rate 
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Figure 13.    Inwind Swath Width Versus Deposition Level for 
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Figure 14.    Inwind Swath Width Versus Deposition Level for 
Mission 5046 - Low Flow Rate 
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Figure 15.    Inwind Swath Width Versus Deposition Level for 
Mission 505 - Low Flow Rate 
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Figure 16.   Inwind Swath Width Versus Deposition Level for 
Mission 345 - Low Flow Rate 
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Figure 17.    Inwind Swath Width Versus Deposition Level for 
Mission 758 - Low Flow Rate 
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Figure 19.   Crosswind Swath Width Versus Deposition Level for 
Mission 440 - High Flow Rate 
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Figure 21.   Crosswind Swath Width Versus Deposition Level for 
Mission 227 - High Flow Rate 
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Figure 22.   Crosswind Swath Width Versus Deposition Level for 
Mission 141 - High Flow Rate 
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trials and predicted by DEFOL.   The range of displacement was 
determined by selecting maximum and minimum values of the three 
target grid rows.   The 95 percent confidence intervals of the swath 
width displacements for each mission and for given contamination 
densities have been calculated.   These confidence intervals are pre- 
sented in Tables V-X,  V-XI, and V-XII of Appendix V.    DEFOL pre- 
dictions of swath width displacements are also presented in these tables. 
These values are graphically presented in Figures 24 through 40. 
DEFOL predictions of swath width displacements yielded similar 
results as discussed previously for swath widths.    Predicted displace- 
ments of swath widths ranged from values that were below the values 
within the 95 percent confidence intervals to values that were above 
these limits.    Specifically,  the displacements for all deposition levels 
considered in the simulation of Mission 5046 (Figure 31) fell within 
the 95 percent confidence intervals for the various deposition levels. 
However,  in Mission 758 (Figure 34),  the DEFOL predictions con- 
sistently fell short of the 95 percent confidence intervals for all 
deposition levels considered.    While for Mission 345 (Figure 33),  the 
DEFOL predictions consistently fell beyond the 95 percent confidence 
intervals for all deposition levels.    In all situations, however,  it was 
felt that there was no large deviation in the empirical data when 
compared to the DEFOL predicted results.    Indications were such 
that DEFOL is considered to accurately simulate crosswind missions 
when considering swath width displacements.    This contrasts directly 
with the previously discussed results for swath widths. 

5.        OFF-TARGET DRIFT CONSIDERATIONS 

DEFOL computes the concentration of vapor using the Sutton- 
Calder vapor model.    On-target contamination density and off-target 
drift of defoliant materials have been treated as separate problems 
with the output of the vapor model and the combined output of the 
aerosol and liquid models being treated separately in the output 
routines.    Off-target drift was assumed to be composed of vapor and 
particles less than 10 microns in diameter.   Therefore,  predictions 
were made with the Sutton-Calder vapor model.   However,  there are 
no data available to substantiate this portion of DEFOL.    Rather than 
omit the calculation of vapor concentrations for off-target drift which 
cannot be substantiated,  it was decided to put the feature of calculating 
vapor concentration into DEFOL for off-target considerations and 
recommend that as data become available, analysis should then be 
conducted.   Off-target drift of vapor concentrations is automatically 
calculated on any DEFOL simulation whenever the total amounts of 
liquid and aerosol do not add up to 100 percent of the total amount 
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Figure 26.    Inwind Swath Width Displacement Versus Deposition Level for 
Mission 555 - High Flow Rate 
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Figure 30.    Inwind Swath Width Displacement Versus Deposition Level for 
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Figure 31.   Inwind Swath Width Displacement Versus Deposition Level for 
Mission 5046 - Low Flow Rate 
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Figure 32.    Inwind Swath Width Displacement Versus Deposition Level for 
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Figure 35.   Inwind Swath Width Displacement Versus Deposition Level for 
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of defoliant delivered.   There are no distance limitations relative to 
the delivery line for calculating off-target drift.    A feature which 
allows off-target drift to be calculated for additional targets located in 
units of miles from the  delivery line was added to DEFOL.   This 
feature is in addition to the normal capability to describe the target 
grid (whether on-target or off-target) in units of feet.    Lack of data 
prevents any feature for calculation of off-target drift from being sub- 
stantiated at the time of publication of this report. 

6.        CONCLUSIONS 

DEFOL was written to simulate any external defoliant system 
although it was used in this study to simulate the A/A45Y-1 defoliant 
system mounted in the C-123 aircraft.    Using the limited data avail- 
able,  DEFOL proved to be an effective model for calculating on-target 
deposition of defoliant material under normal inwind delivery conditions. 
Features exist in DEFOL that permit the estimation of off-target drift 
of defoliant particles sized less than or equal to 10 microns.    However, 
since no data were available to prove or disprove these estimates,  no 
attempt was made to address these data in this report. 

Although DEFOL proved to be an effective model for its primary 
purpose,   simulation of defoliation missions conducted under inwind 
delivery conditions,  data were included for crosswind delivery con- 
ditions to see how DEFOL simulated these conditions.    It was dis- 
covered that DEFOL, when parameterized for inwind delivery of 
defoliants, would not effectively simulate delivery of defoliants under 
crosswind conditions.   However, time limitations prevented any 
deeper research into crosswind simulations.    From all indications, 
it is felt that DEFOL could be parameterized for crosswind delivery 
of defoliants following further sensitivity tests of the input parameters, 
especially EXPAND,  PCTLIQ,  PCTASL,  SIGTI,  and DELTA. 
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SECTION V 

RECOMMENDATIONS 

DEFOL is thought to be an effective model for prediction of on- 
target contamination density for defoliant materials under normal in- 
wind delivery conditions.    However,  only seventeen test trials were 
available to compare with DEFOL output—twelve inwind and seven 
crosswind trials.   These data certainly did not provide sufficient 
resources for exhaustive testing of the developed model.    No data 
existed for testing the off-target prediction capabilities of DEFOL. 
In general,  lack of data prevents a complete development of a 
defoliation model.    More specifically, a data bank needs to be built 
which will provide data of the following type: 

• Defoliation trials over forested environments.    (The 
seventeen trials used were conducted in open terrain. ) 

• Effects of differing meteorological conditions. 

• Defoliation trials for the purpose of determining con- 
tamination density of off-target drift ranging as far as 
several miles from the release line. 

• Different defoliation trials conducted under as similar 
meteorological conditions as possible. 

• Defoliation trials using different defoliants. 

Any combination of the above data could provide a basis for refining 
the methodology developed for program DEFOL.    The building of such 
a data bank will also provide insight into other areas of data gaps. 

It is felt that the user should utilize this model for the purpose 
of expanding the JMEM, developing more complete effectiveness 
tables, and for providing supplementary data for the JMEM such as 
interpolation and extrapolation routines.    The DEFOL program may 
also be used to optimize the best combination of nozzle location and 
flow rate for maximum defoliation when holding other variables such 
as aircraft delivery conditions constant.   Although the best combination 
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of nozzle location and defoliant flow rate through the nozzles may be 
determined for one set of aircraft delivery conditions, a different 
combination may be required where new aircraft delivery conditions 
are simulated.    It is conceivable that DEFOL could be used to find 
the best combination of aircraft delivery conditions and external spray 
line configuration.    DEFOL should be a very useful tool for evaluation 
of any new or existing defoliation system. 
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APPENDIX I 

TEST TRIAL DEPOSITION DATA 

Appendix I contains tables of test trial deposition data for the 
seventeen missions simulated in program DEFOL.    Data in these tables 
are presented in gallons per acre for each sampling station of the three 
target grid rows.    Pertinent meteorological and aircraft delivery condi- 
tions for each test trial simulated are presented in Tables II,  III,  and IV 
of the main body of this volume. 
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TABLE I-I.      TEST TRIAL DEPOSITION DATA IN GPA FOR MISSION 49 

STA 
NO 

ROW 
A 

ROW 
B 

ROW 
C 

STA 
NO 

ROW 
A 

ROW 
B 

ROW 
C 

STA 
NO 

ROW 
A 

ROW 
B 

ROW 
C 

136 0.1 <0. 1 <0. 1 156 4.2 2,4 2,0 176 2. 1 1.8 1.8 

137 3.6 <0. 1 <0. 1 157 4.8 4.2 4.0 177 2.2 2.7 1.8 

138 7.0 4.5 <0. 1 158 2.1 3.6 3.8 178 2.2 2. 1 1.8 

139 6.5 3.0 2.8 159 1.2 3.6 5.0 179 2.4 2.4 1.7 

140 6.5 3.0 2.4 160 1,2 1,8 2,0 180 2.2 2.4 2.0 

141 6.5 4.8 2.4 161 1.3 1.5 1.2 181 2.2 2.4 2.0 

14? 3.6 4.8 4.8 162 1.1 1.2 1.5 182 2.2 2.7 2.4 

143 3.0 4.2 6.5 163 1.0 0.9 1.2 183 2.1 2.1 3.9 

144 2.8 3.0 3.6 164 0.9 1.0 1.2 184 1.5 1.8 1.8 

145 2.6 1.8 3.6 165 0.9 0.9 0.9 185 1.2 2. 1 2.0 

146 1.5 2. 1 2.4 166 0.8 0.9 1,1 186 1.5 2.1 2.0 

147 1.8 1.8 2.4 167 1. 1 1.0 1.1 187 1. S 1. 8 1 8 

148 1.8 2.1 2.4 168 1.2 1.2 1.3 188 1.5 1.5 1.5 

149 1.8 1.8 2.0 169 _XJL 1.3 1. 1 189 1.2 1.5 1.2 

150 1.5 1.8 1.8 170 1.2 1.2 0.9 190 0.8 1. 1 1.2 

151 1.5 1.5 1.5 171 1.2 1.0 1. 1 191 0.7 0.9 1.2 

152 1.5 1.5 1.5 172 1.5 0.9 1.2 192 0.8 0.9 0.9 

153 1.5 1.2 1.5 173 1.2 1.8 1.0 193 0.8 1.0 0.9 

154 1.5 1.8 1.5 174 1.5 1. 1 1.5 194 0.7 0.7 0.9 

155 1.5 1.5 1.8 175 2. 1 1.2 1.2 195 0.8 0.6 1.0 
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TABLE I-I.       TEST TRIAL DEPOSITION DATA IN GPA FOR MISSION 49 
(Concluded) 

STA 

NO 

ROW 
A 

ROW 

B 

ROW 

c 
STA 
NO 

ROW 
A 

ROW 
B 

ROW 

c 
STA 

NO 

ROW 
A 

ROW 
B 

ROW 

C 

196 0.8 0.7 0.8 ?05 0. 1 n. 2 0.2. ?14 0,1 0,1 0.1 

197 0.5 0.5 0.6 206 0.1 0.2 0.1 Stati 
1 

3n 215 thrdugh 

198 0.5 0.5 0.5 207 0.1 0.1 0.1 240 ] ess than 0. 1 for 

1QQ 0.4 0.4 0.3 208 0.1 0. 1 0. L .Row; ; A,  F ,  anc C. 

200 0.3 0.4 0.4 209 0.1 0. 1 0.1 241 0.0 <0. 1 0.0 

201 0.2 0.3 0.4 210 0.1 0.1 0.1 242 o.o <0. 1 0.0 

202 0.2 0.2 0.3 211 0.1 0.1 0.1 243 0.0 <0. 1 0.0 

203 0.1 0.3 0.3 212 0.1 0.1 0.1 244 0,0 <0. 1 0.0 

204 0.1 0.2 0.2 213 0.1 0.1 JU 245 JUL JL£ jy 
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TABLE I-II.      TEST TRIAL DEPOSITION DATA IN GPA FOR MISSION 602 

STA 
NO 

ROW 
A 

ROW 
B 

ROW 
C 

STA 
NO 

ROW 
A 

ROW 
B 

ROW 
c 

STA 
NO 

ROW 
A 

ROW 
B 

ROW 
c 

93 <0.1 <0. 1 <0. 1 113 0.4 0.4 0.7 133 2.0 2. 1 1.6 

94 <0. 1 <0. 1 <0. 1 114 0.4 0.3 0.7 134 1.4 1.6 1.1 

95 0. 1 <0. 1 <0. 1 115 0.8 0.4 0.8 135 2.0 1.2 1.7 

96 0.1 <0. 1 <0. 1 11* 0.9 0.5 1. 1 136 1.6 1.0 1.6 

97 0.1 0.1 <0. 1 117 1.2 0.4 1. 1 137 1.6 1.1 0.8 

98 0.1 0.1 <0.1 118 1. 7 0.5 2.3 138 1.9 1.2 1.0 

99 0.1 0.1 <0. 1 119 1.5 1.5 2.0 139 1.7 1.7 1.3 

100 0.1 0.1 <0. 1 120 2.3 2.4 3.4 140 1. 7 2.3 1.0 

101 0.1 0.1 <0. 1 121 2.3 3.7 4.5 141 .0,9 2,5 1.0 

102 0.1 0.1 <0.1 122 2.6 4. 7 3.1 142 1.2 2.8 0.9 

103 0.2 0. 1 0. 1 123 2.9 8.0 3.9 143 2.5 2.8 0.8 

104 0.2 0. 1 0.1 124 5.1 5.8 3.8 144 1.6 2.8 0.9 

105 0.2 0.1 0.1 125 8. 7 7.5 2. 9 145 2.7 2.5 0.8 

106 0.2 0.1 <0. 1 126 6.3 6.2 2.8 146 2.3 2.6 1.0 

107 (). 7 O. 1 n i 127 4.3 4,9 3,3 147 3.2 4.3 3.9 

108 0.2 0.1 0.1 128 5.4 4.0 3.0 148 2.8 4.1 5.6 

109 0.2 0.2 0.2 129 3.3 4.4 3.1 149 3.8 3.4 4.0 

110 0.2 0.2 0.4 130 3.6 3.9 3.2 150 4.3 3.1 1.5 

111 0.2 0.3 0.4 131 2.7 3.5 2.1 151 3.0 1.5 1.5 

112 0.2 0.3 0.7 132 2.5 2.8 1.5 152 1.0 1.5 1. 1 
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TABLE I-II.    TEST TRIAL DEPOSITION DATA IN GPA FOR MISSION 602 
(Concluded) 

STA 
NO 

ROW 
A 

ROW 
B 

ROW 
C 

STA 
NO 

ROW 
A 

ROW 
B 

ROW 
C 

STA 
NO 

ROW 
A 

ROW 
B 

ROW 
c 

153 0.8 1.3 1.1 162 7.6 3.8 5.5 171 <0. 1 <0. 1 <0.1 

154 1.1 1.5 1.3 163 7,1 1.8 5.5 172 <0. 1 <0. 1 <0.1 

155 1.3 1.6 1.' 164 7.3 9.0 3. 7 173 <0. 1 <0. 1 <0. 1 

156 1.4 1.9 2.0 165 5.5 3.6 2.7 174 <0. 1 <0. 1 <0. 1 

157 1.2 2.6 2.0 166 4.2 3.8 3. 2 175 <0. 1 <0. 1 <0. 1 

158 1.8 3.2 2.4 167 2.5 2.1 2.Q 176 <0. 1 <0. 1 <0. 1 

159 2.0 3.0 2.7 168 1.5 0.1 2,6 177 <0. 1 <0. 1 <0. 1 

160 2.5 4.2 3.2 169 0.5 i£L± 178 <0. 1 <0. 1 (0. 1 

161 3.3 4.4 4.5 17ft f),3 ip^l &u 
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TABLE I- Hi.   TEST TRIAL DEPOSITION DATA IN GPA FOR MISSION 555 

STA 
NO 

ROW 
A 

ROW 
B 

ROW 
C 

STA 
NO 

ROW 
A 

ROW 
B 

ROW 
C 

STA 
NO 

ROW 
A 

ROW 
B 

ROW 
C 

140 0.0 0.4 0.0 160 2.3 1.8 2.0 180 0.7 1.2 0.9 

141 0.0 2.0 0.0 161 2.6 1.6 2.0 181 0.7 1.1 0.7 

142 <0. 1 2.6 0.6 162 2.1 1. 1 1.4 182 1.0 1.0 0.9 

143 0.6 1.2 2.0 163 2.0 1.1 1.4 183 1.4 1.0 1.4 

144 3.3 1.6 2.0 164 1.6 1.2 1.2 184 1.2 0.8 1.4 

145 1. 7 1.9 2.1 165 1.9 1.2 1.2 185 1.2 1.0 1.4 

146 1.9 2.3 2.1 166 1.3 LI 1.3 186 1.2 1.2 1.4 

147 2.2 2.3 1.2 167 1. 1 1.3 1.2 187 1.6 1.0 1.4 

148 1.2 2.6 2.8 168 1.2 1.5 1.0 188 1.5 1.0 1.4 

149 1.4 5.1 2.8 169 1. 1 1.4 1.4 189 1.2 0.8 1.4 

150 2.0 4.6 3.1 170 1.0 1.0 1.0 190 1.5 1.0 1.7 

151 4.3 4.6 3.6 171 1.1 1.2 0.9 191 1.4 1.0 1.6 

152 4. 1 4.8 2.4 172 1. 1 1.2 0.8 192 0.6 1. 1 1.4 

153 4.3 2.6 1.2 173 1. 1 0.9 0.9 193 1.0 1. 1 1.0 

154 2.3 4.2 1.0 174 1. 1 1.0 1.0 194 1. 1 0.8 1.4 

155 2.3 1.0 0.8 175 0.9 1.1 1.0 195 0.6 0.8 1.2 

156 2.9 2.0 1.7 176 0.8 1. 1 0.9 196 0.6 0.7 1.1 

157 2.3 2.2 2.2 177 0.7 1.2 0.9 197 0.5 0.9 1.2 

158 2. 5 2.0 2.0 17R 1.0 0.9 0.8 198 0.6 0.9 1.0 

159 2.3 2.0 2.4 179 0.6 1.0 0.9 199 0.6 1.0 0.9 
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TABLE I-III.   TEST TRIAL DEPOSITION DATA IN GPA FOR MISSION 555 
(Concluded) 

STA 
NO 

ROW 
A 

ROW 
B 

ROW 
C 

STA 
NO 

ROW 
A 

ROW 
B 

ROW 
c 

STA 
NO 

ROW 
A 

ROW 
B 

ROW 
c 

200 1.0 0.9 0.6 220 0.6 0.5 0.3 240 0.2. 0. 1 0.1 

201 1.0 1. 1 0.8 221 0.3 0.4 0.3 241 <0. 1 0. 1 0.1 

202 0.9 0.9 1. 1 222 0.3 0.5 0.3 242 <0. 1 <0. 1 0.1 

203 1. 1 0.7 1.0 993 0. 1 0. 4 0. 9 243 <0, X 0.1 0.1 

204 1.0 1.3 1.0 224 0. 1 0.4 0.2 244 <0. 1 <0. 1 0. 1 

205 0.7 0.9 0.8 225 0.1 0.4 0.2 24 5 <0. 1 <0. 1 0. 1 

206 0.8 0.9 0.6 226 0.2 0.4 0.2 246 <0. 1 <0. 1 0. 1 

207 0.8 0.9 0.6 227 0.2 0.2 0.2 .247 <0. 1 <0. 1 <0. 1 

208 0.8 0.8 0.6 228 0.2 0.3 0.2 248 <0.1 <0. 1 0. 1 

209 0.6 0.9 0.6 229 0.1 0.2 0.2 949 <0. 1 <0.1 <0. 1 

210 0.7 0.9 0.5 230 0.2 0.3 0.2 250 <0. 1 0. 1 <0. 1 

211 0,7 0.8 0.5 231 0.2 0.2 0.2 251 0.1 0.1 <0. 1 

212 0„6 0.9 0.5 232 0,2 0.3 0.2 252 <0. 1 O. 1 <0. 1 

913 n 6 0-8 0, 5 233 0.2 0.2 0.1 

214 0.6 0.8 0.5 234 0.3 0.2 0.1 

215 0.7 0.8 0.4 235 0.2 0.2 0.1 

216 0.6 0.6 0.4 236 0.2 0.2 0. 1 

217 0.8 0.5 0.4 237 0.2 0.1 0.1 

218 0.8 0.5 0.4 238 0.2 0. 1 0. 1 

219 1.0 0.5 0.4 239 0.2 0.1 0.1 
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TABLE I- IV.   TEST TRIAL DEPOSITION DATA IN GPA EOR MISSION 323 

STA 
NO 

ROW 
A 

ROW 
B 

ROW 
c 

STA 
NO 

ROW 
A 

ROW 
B 

ROW 
c 

STA 
NO 

ROW 
A 

ROW 
B 

ROW 
C 

25 0.0 <0. 1 0.0 45 0.1 0.1 0.1 65 0. 1 0. 1 0.2 

26 0.0 <0. 1 <0. 1 46 <0. 1 0.1 0.1 66 0.1 0.1 0.2 

27 0.0 <0.1 <0. 1 47 «0. 1 0.1 0.1 67 0.1 0.1 0.1 

28 <0.1 <0.1 <0. 1 48 <0. 1 0. 1 0. 1 68 0.2 0.1 0.2 

29 <0. 1 <0. 1 <0. 1 49 0.1 0.1 0. 1 69 0.1 0.1 0.2 

30 <0. 1 <0. 1 <0. 1 50 0.1 0.1 0. 1 70 0.2 0.1 0.2 

31 <0. 1 0.1 <0. 1 51 0.1 0.1 0.1 71 0.2 0.1 0.2 

32 <0. 1 0.1 <0. 1 52 0.1 0.1 0.1 72 0.2 0.1 0.3 

33 <0. 1 <0. 1 <0. 1 53 0.1 0. 1 0.1 73 0.2 0.1 0.3 

34 <0. 1 0.1 0,1 54 0.1 0.1 0.1 74 0.? 0. 1 0.3 

35 <0. 1 0.1 0.1 55 0.1 0.1 0,2 75 0.2 0. 1 0.3 

36 <0. 1 0.1 <0. 1 S6 n. i O. 1 O. 1 76 0.2 0.1 0.4 

37 <0. 1 <0. 1 0.1 57 0.1 0.1 0.2 77 0.2 0.1 0.4 

38 <0. 1 0.1 0.1 58 0.1 0.1 0.2 78 0.2 0.2 0.4 

3Q <0. 1 0.1 0.1 59 O. 1 0. 1 0.2 79 _(L2_ 0. 1 0.3 

40 <0. 1 <0. 1 0.1 60 0.1 0.1 0.2 80 0.2 0.2 0.2 

41 <0. 1 <0. 1 0.1 61 0.1 0.1 0.2 81 0. 1 0.2 0.3 

42 <0. 1 0.1 0.1 62 0.1 0.1 0.2 82 0.2 0.3 0.3 

43 <0. 1 O. 1 0. 1 63 0.1 0.1 0.2 83 0.2 0.2 0.3 

44 0.1 0.1 <0. 1 64 0.1 0.1 0.2 84 0.2 0.3 0.2 
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TABLE I-IV.    TEST TRIAL DEPOSITION DATA IN GPA FOR MISSION 323 
(Continued) 

STA 
NO 

ROW 
A 

ROW 
B 

ROW 
C 

STA 
NO 

ROW 
A 

ROW 
B 

ROW 
c 

STA 
NO 

ROW 
A 

ROW 
B 

ROW 
C 

85 0.3 0.2 0.2 105 0.6 0.6 0.6 125 0.6 1.2 1.3 

86 0.3 0.2 0.3 106 0.6 0.6 0.6 126 0.8 1.2 1.0 

87 0.2 0.2 0.3 107 0.9 0.6 0.7 127 0.9 1.4 1.6 

88 0.3 0.2 0.3 108 0.6 0.7 0.7 128 0.8 1.2 1.5 

89 0.4 0.2 0.3 109 0.5 0.7 0.8 129 0.9 1.2 1.7 

90 0.5 0.2 0.4 110 0.8 0.7 0.8 130 0.9 1.1 1.9 

91 0.5 0.2 0.4 111 0.9 1.0 0.9 131 0.9 1.1 1.3 

92 0.6 0.2 0.5 112 1.1 1.3 0.8 132 0.9 1.4 1.3 

93 0.6 0.2 0.4 113 1.1 1.3 I. I 133 0.9 1.5 1.2 

94 0.6 0.2 0.4 114 1.4 1.5 1.7 134 0.8 1.5 1.2 

95 0.6 0.4 0.4 115 1.7 1.3 1.3 135 0.6 1.4 1.2 

96 0.6 0.4 0.4 116 1.4 1.4 0.6 136 0.9 1.7 1.2 

97 0.6 0.5 0.4 117 1.1 1.6 0.9 137 0.9 2.1 1.1 

98 0.8 0.4 0. 5 118 1.1 1.4 1.1 n« 1.2 1.9 1.3 

99 0.8 0.5 0.5 119 1.1 1.3 1.4 13Q l. ? ?. ? 1.0 

100 0.8 0.5 0.5 120 0.8 1.3 1.4 140 1.7 1.8 2. 1 

101 0.6 0.5 0.5 121 0.7 1.5 1.4 141 2. 1 1.9 2. 1 

102 0.6 0.5 0.5 122 0.7 1.5 1.4 142 3.5 1.3 2.0 

103 0.6 0.6 0.5 123 0.6 1.3 1.8 143 2.1 1.2 1.7 

104 0.6 0.6 0.4 124 0.6 1.2 1.6 144 1.8 1.3 1.7 

73 



TABLE I-IV.    TEST TRIAL DEPOSITION DATA IN GPA FOR MISSION 323 
(Concluded) 

STA 
NO 

ROW 
A 

ROW 
B 

ROW 
C 

STA 
NO 

ROW 
A 

ROW 
B 

ROW 
C 

STA 
NO 

ROW 
A 

ROW 
B 

ROW 
C 

145 1.9 1.3 1.4 152 2.2 2.4 2.7 159 3.8 2.9 3.0 

146 2.0 1.3 1.4 153 2.4 2.3 2.2 160 3.8 2. 1 3.0 

147 1.8 1.3 1.3 154 1.8 2,5 L9 161 3.5 2.3 3.0 

148 1.7 1.6 1.6 155 2.2 2.2 1.4 162 3.5 3.1 3.2 

149 1.7 1.7 1.9 156 2.5 2.7 1.8 163 3.7 0.0 3.7 

150 2.0 2.1 2.2 157 3.2 3.4 2.7 164 0.4 0.0 0. 2| 

151 1.8 2.2 2.4 158 3.5 3.6 2.9 
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TABLE I-V.     TEST TRIAL DEPOSITION DATA IN GPA FOR MISSION 5040 

STA 
NO 

ROW 
A 

ROW 
B 

ROW 
C 

STA 
NO 

ROW 
A 

ROW 
B 

ROW 
C 

STA 
NO 

ROW 
A 

ROW 
B 

ROW 
C 

108 O. 1 <0. 1 0.1 128 4.1 1.0 3.2 148 1.9 1.2 1.5 

109 <0. 1 <0. 1 0.2 129 2.2 1.2 2.4 149 2.0 2.8 1.6 

110 <0.1 <0. 1 0.3 130 2.0 1.2 3.4 150 2.0 1.5 2.1 

111 <0. 1 <0. 1 0.3 131 2.2 0.8 2.8 151 1.5 1.6 2.0 

112 <0. 1 <0. 1 0.3 132 2,8 0.9 3,2 152 1.4 1.2 1.7 

113 <0. 1 <0. 1 0.4 133 2.0 1.1 2.5 153 1.7 1.5 2.0 

114 0. 1 0.? 0.5 134 1.0 1.2 2.5 154 0 Q 1   8 1   7 

115 <0. 1 0.5 0.6 135 0.8 1.6 2.1 155 1.0 1.8 1.2 

116 <0.1 1.0 0.8 136 0.8 2. 1 1.2 156 2.2 2.2 1.1 

117 0.1 0.8 0.7 137 1.2 1.1 0.8 157 2.2 3.0 1.4 

118 0.2 LI LI 138 1.1 0.9 1.0 158 1.2 3.2 1.5 

119 1.4 2.0 1.1 139 1.2 1.2 1.0 159 2.2 3.6 1.8 

120 1.1 2.2 1.0 140 1.6 1.1 1.0 160 2.8 4.8 2.4 

121 1.6 2.4 1.0 141 2.0 1.1 1.4 161 4.0 5.5 3.0 

122 2.0 2.6 1. 1 142 1.5 1.6 1.7 162 4.0 5.4 3.9 

123 4.0 2.0 1.2 143 1.7 1.5 2.0 163 3.4 4.2 4.8 

124 4.0 1.4 1.5 144 1.5 1.5 1.8 164 3.4 3.8 5.6 

125 4.4 1.6 2.0 145 1.2 0.9 1.8 165 4.0 2.6 3.8 

1?* 4.1 1.0 2.6 146 1.5 1.1 1.7 166 3.6 3.8 3.9 

127 4.0 0.8 2.6 147 2.8 1.3 1.2 167 2.6 3.0 3.0 
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TABLE I-V.     TEST TRIAL DEPOSITION DATA IN GPA FOR MISSION 5040 
(Concluded) 

STA 
NO 

ROW 
A 

ROW 
B 

ROW 
C 

168 1.6 1.0 3.0 

169 1.0 0.3 2.0 

170 0.6 0. 1 1.5 

171 0.5 0. 1 0.9 

172 0.5 <0.1 0.4 

173 0.3 <0. 1 0.2 

174 0.1 <0. 1 0. 1 
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TABLE I-VI.    TEST TRIAL DEPOSITION DATA IN GPA FOR MISSION 4035 

STA 
NO 

ROW 
A 

ROW 
B 

ROW 
c 

STA 
NO 

ROW 
A 

ROW 
B 

ROW 
c 

STA 
NO 

ROW 
A 

ROW 
B 

ROW 
C 

Stati ons 1 - 18 80 0.1 0.1 0. 1 100 0.3 0.3 0.2 

Row 3 A,  I , anc c 81 0.1 0.1 0.1 101 0.3 0.3 0.2 

not hit. 82 0.2 0.1 0.1 102 0.3 0.3 0.3 

19 0.0 <0. 1 <0. 1 83 0.2 0.1 0.1 103 0.2 0.3 0.2 

Stati ons 2 3 -66 84 0.2 0.1 0.1 104 0.3 0.2 0.2 

Row 3 A,   j I, anc IC 85 0.1 0.2 0.1 105 0.3 0.3 0.2 

<0. 1 86 0.2 0.1 0.1 106 0.3 0.3 0.2 

67 0. 1 <0. 1 <0. 1 87 0.2 0.2 0.1 107 0.4 • 0.4 0.2 

68 0.1 <0. 1 <0. 1 88 0.2 0.1 0.1 108 0.5 0.4 0.2 

69 '0.1 <0. 1 <Q. 1 89 0.2 0.1 0.2 109 0.4 0.4 0.2 

70 0. 1 <0. 1 <0.1 90 0,1 0,1 0.2 110 0.3 0.4 0.3 

71 0.1 <0. 1 <0. 1 91 0.2 0.2 0.2 111 0.4 0.5 0.3 

72 0.1 '0.1 0.1 92 0.1 0.2 0.2 112 0.5 0.4 0.3 

73 n. i '0. 1 -n. i 93 0.2 0.1 0.1 113 0.3 0.7 0.3 

74 0.1 0.1 <0.1 94 0.3 0.2 0.2 114 1.0 0.8 0.3 

75 0.1 0.1 0.1 95 0.3 0.2 0.2 115 1.2 1.3 0.3 

76 0.1 0.1 0.1 96 0,4 0,2 0.2 116 1.3 1.2 0.3 

77 0.1 0.1 0.1 97 0.3 0.2 0.2 117 1.5 1.3 1.4 

78 0.1 0.1 0.1 OR 0,3 0,2 0.2 118 ?.. 0 1. 1 1. 7 

79 0.1 0.1 0.1 99 0.3 0.2 0.2 119 2.2 1.2 2.0 
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TABLE I-VI.    TEST TRIAL DEPOSITION DATA IN GPA FOR MISSION 4035 
(Concluded) 

STA 
NO 

ROW 
A 

ROW 
B 

ROW 
c 

STA 
NO 

ROW 
A 

ROW 
B 

ROW 
C 

STA 
NO 

ROW 
A 

ROW 
B 

ROW 
c 

120 2.6 1.9 L. 7 140 1, I LI 0,8 160 3.8 2.6 3.2 

121 2.0 2.8 2.0 141 1.3 1.0 1.0 161 2.5 3.6 2.8 

122 2.2 2.2 2.0 142 1.9 1.0 1.3 162 2.1 3.6 4.8 

123 2.2 2.1 2,6 141 1.0 0.9 1.8 163 2.0 3.8 3.8 

124 2.4 2. 1 3.6 144 1.8 1.8 3.0 164 0.3 3.4 1. 1 

125 2.1 2.4 2.8 145 2.1 1.9 3.0 165 <0. 1 2.8 <0. 1 

126 2.1 2.2 2.4 146 2.3 2.2 2.6 166 0-0 <0.1 0.0 

12" 

128 

1.7 2.4 2.4 147 9.6 2. 6 7. 6 167 0.0 <0. 1 0.0 

1.8 2,5 2.0 148 2.6 2.2 2.5 

129 1.2 2.4 2.0 149 2.7 2.2 1.3 

130 1.0 2.6 2.2 150 1.8 3.0 2.0 

131 1.4 2.2 2.0 

1.8 

151 1.6 2.4 4.0 

132 1.3 2. 1 152 2.1 1.8 3.4 

133 1.4 2.1 1.8 153 4.1 2.6 3.0 

134 1.4 1.8 1.9 154 4.0 4,0 2.4 

135 1.6 1.8 2.0 155 3.5 4.2 2.6 

136 1.2 2.0 1.8 156 2.2 2.4 2.6 

137 1.3 2.0 1.2 157 3.2 2.4 2.0 

138 1.1 1.8 1.6 158 3.2 2.2 1.8 

139 1.0 1.6 1.2 159 3.3 2.8 2.0 
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TABLE I-VII. TEST TRIAL DEPOSITION DATA IN GPA FOR MISSION 343 

STA 
NO 

ROW 
A 

ROW 
B 

ROW 
C 

STA 
NO 

ROW 
A 

ROW 
B 

ROW 
C 

STA 
NO 

ROW 
A 

ROW 
B 

ROW 
c 

1 
107 0.0 0.0 0.0 143 1.6 1.6 2.C 163 0.8 1.3 1.3 

108 0. 0 0.0 <0. 1 144 1.6 2.2 2.C 164 0.8 1.4 0.9 

109 0.0 <0.1 <0. 1 145 1.6 1.9 1.7 165 0.9 1.6 0.9 

110 0.0 <0. 1 <0. 1 146 1.2 1.7 L( 166 1.1 1.4 1.2 

111 0.0 <0. 1 <0.1 147 1.4 1.6 l.S 167 1.2 1.6 1.3 

112 0.0 <0. 1 <0. 1 148 1.2 1.7 l.t 168 1.4 1.2 1.2 

113 0.0 <0.1 <0. 1 149 1.7 IA 2.1 169 1.6 1.5 1.2 

150 1.7 1.7 0.9 170 1.6 1.5 1.5 
Stat: 
less 

ons 1 
than 

14 - 
0.1 f« 

L32 
)r 151 2.5 1.3 0.1 171 1.7 1.8 1.7 

row; 3 A, I >, anc C. 
152 2.1 0.5 0.( 172 1.9 2.2 1.8 

133 <0. 1 <0. 1 2.9 153 1.3 0.4 0.( 173 2.2 2.0 1.9 

134 <0. 1 4.0 2.3 154 0.9 0.4 0.5 174 2.4 1.8 2.2 

135 2.1 1.8 2.4 155 0.5 0.5 0. E 175 1.8 1.5 1.0 

136 3.0 2.2 3.2 156 0.5 0.5 0.7 176 2.0 1.2 0.8 

137 2.1 1.9 2.1 157 0.4 0.7 o.e 177 2.0 1.0 0.2 

138 2.5 2.3 1.7 158 

> 

0.4 1.0 0.7 178 1.7 1.0 0.2 

139 1.6 2.0 1.6 159 0.5 1.1 0.7 179 1.6 0.7 0.2 

140 3.5 2.1 1.2 160 0.5 • 1.2 0.7 180 1.5 0.4 0.1 

141 1.9 1.9 1.5 161 0.6 1.2 0.1 181 1.1 0.3 0.1 

142 1.9 1.5 1.4 162 0.7 1.4 l.C 182 0.5 0.2 0.2 
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TABLE I-VII.   TEST TRIAL DEPOSITION DATA IN GPA FOR MISSION 343 
(Concluded) 

STA 
NO 

ROW 
A 

ROW 
B 

ROW 
C 

STA 
NO 

ROW 
A 

ROW 
B 

ROW 
c 

STA 
NO 

ROW 
A 

ROW 
B 

ROW 
c 

183 0.3 0.2 0.1 203 0.1 0.1 0.1 223 0.1 0. 1 0. 1 

184 0.3 0.1 0.2 204 0.2 <0. 1 0.1 224 0. 1 0.1 <0. 1 

185 0.3 0.2 0.2 205 0.1 <0. 1 0.1 225 0.1 0.1 <0. 1 

186 0.3 0.1 0.2 206 0.1 <0. 1 0.1 226 <0. 1 0.1 0.1 

187 0.3 0.1 0.2 207 0.1 0.1 0.1 227 <0. 1 0.1 0. 1 

188 0.2 0.1 0. 1 208 0.1 0.1 0.1 228 <0. 1 0.1 0.1 

189 0.2 0.2 0. 1 209 0.1 0.1 0.1 229 <0. 1 <0. 1 0.1 

190 0.1 0.1 0.2 210 0.1 0.1 0.1 230 0.1 <0. 1 0.1 

191 0.1 0.1 0. 1 211 <0. 1 0. 1 0.1 

192 0.1 0.1 0.2 212 0.1 0. 1 0.1 
Stat 
less 

ions S 
than 

31 - ::97 
0. 1 for 

193 0.1 0.1 0.2 2)3 0.1 0.1 0.1 
rows A, I,  C. 

194 0.1 0. 1 0.2 214 0.1 0.1 0.1 

195 0.1 0. 1 0.2 215 0. 1 0.1 0. 1 

196 0.1 0.1 0. 1 216 0.1 0.1 0. 1 

197 0.1 0. 1 0. 1 217 0.1 0. 1 0.1 

198 0.1 <0. 1 0.1 218 0.1 0.1 0.1 

199 0.1 <0. 1 0.1 219 0. 1 0.1 0.1 

200 0.1 <0. 1 0. 1 220 0. 1 0.1 0. 1 

201 0.1 <0. 1 0.1 221 0. 1 0.1 0. ] 

202 0.1 0.1 0.1 222 0. 1 0.1 0.1 
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TABLE I-VIII.  TEST TRIAL DEPOSITION DATA IN GPA FOR MISSION 5046 

STA 
NO 

ROW 
A 

ROW 
B 

ROW 
c 

STA 
NO 

ROW 
A 

ROW 
B 

ROW 
C 

STA 
NO 

ROW 
A 

ROW 
B 

ROW 
C 

1 
132 0.0 0.0 0.0 152 1.4 1.0 1.6 172 1.2 0.6 1.2 

133 0.4 0.0 0.4 153 2.1 0.8 1.3 173 0.8 0.6 1.0 

134 0.4 0.5 1.5 154 1.4 0.8 0.9 174 0.6 0.6 0.8 

135 1.3 1. 1 2.2 155 1.5 0.6 1.3 175 0.7 0.8 0.5 

136 1.5 1.1 2.3 156 1.0 0.6 1. 1 176 0.5 0.7 0.5 

137 2.1 2.5 2.2 157 1.0 0.7 0.7 177 0.5 0.7 0.6 

138 1.8 2.1 2.2 158 0.4 0.8 0.7 178 0.4 0.9 0.7 

139 2.4 2.0 3.C 159 0.4 0.9 0.8 179 0.8 0.6 0.5 

140 2.2 2.8 2.2 160 0.3 0.7 1.0 180 0.4 0.8 0.7 

141 2.7 2,5 1.9 161 0.3 0.7 0.8 181 0.5 0.9 1. 1 

142 2.1 1.9 0.' 162 0.6 1.0 0.7 182 0.4 0.8 0.9 

143 0.4 0.4 0.5 163 0.8 1.3 0.7 183 0.3 0.6 0.9 

144 0.3 0.2 0.5 164 0.7 1.2 1.2 184 0.2 0.5 0.6 

145 0.2 0. 1 0.1 165 0.7 0.7 0.8 185 0.2 0.4 0.6 

146 0.2 0.1 0.4 166 0.8 1.1 0.8 186 0.2 0.5 0.4 

147 0.2 0.2 0.5 167 0.9 0.8 1.0 187 0.2 0.5 0.3 

148 0.2 0. 8 0.7 168 0.7 0.7 0.7 188 0.3 0.4 0.3 

149 0.6 1.0 0.8 169 0.6 0.7 0.8 189 0.2 0.3 0.2 

150 1.4 1.0 1.0 170 0.6 0.5 1. 1 190 0.2 0.3 0.2 

151 1. 1 1.0 1.4 171 1.0 0.8 l.Q 191 0.2 0.3 0.3 
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TABLE I-VIII.   TEST TRIAL DEPOSITION DATA IN GPA FOR MISSION 5046 
(Concluded) 

STA 
NO 

ROW 
A 

ROW 
B 

ROW 
C 

STA 
NO 

ROW 
A 

ROW 
B 

ROW 
c 

STA 
NO 

ROW 
A 

ROW 
B 

ROW 
c 

192 0.1 0.3 0.3 200 0.1 0. 1 0.1 207 0.1 0.1 0.1 

193 0.2 0.3 0.3 201 0.1 0.1 0.1 208 0.1 0.1 0.1 

194 0.2 0.4 0.2 202 0.1 0.1 0.1 209 0.1 0.1 0.1 

195 0.2 0.2 0.2 203 0.1 0.1 0.1 210 0.1 0.1 0.1 

196 0.1 0.2 0.1 204 0.1 0.1 0.1 211 0. 1 0.1 0. 1 

197 0.1 0.2 0.1 205 0.1 0.1 0.1 212 0.1 0.1 0.1 

198 0.2 0.2 0.1 206 0.1 0. 1 0.1 213 0.1 0.1 0.1 

199 0.1 .0.1 0.1 
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TABLE I-IX. TEST TRIAL DEPOSITION DATA IN GPA FOR MISSION 505 

STA 
NO 

ROW 
A 

ROW 
B 

ROW 
c 

STA 
NO 

ROW 
A 

ROW 
B 

ROW 
C 

STA 
NO 

ROW 
A 

ROW 
B 

ROW 
C 

70 0.1 0.1 <0. 1 90 0.2 0.5 0.3 110 0.6 1.2 1.1 

71 0.1 0.1 <0. 1 91 0.3 0.5 0.3 111 0.7 1.2 1.4 

72 0.1 0.1 <0. 1 92 0.2 0.6 0.4 112 0.6 1.3 1.3 

73 0,1 ,0.1 <0. 1 en 0 3 n 7 n 4 113 0.6 1.0 1.2 

74 0.1 0.1 <0. 1 94 0.3 0.7 0.5 114 0.8 1.3 1. 1 

75 0.2 0.1 <0. 1 95 0.4 0.6 0.4 115 0.8 1.2 1.0 

76 0.2 0.1 <0. 1 96 0.3 0.7 0.4 116 0.9 1.2 1. 1 

77 0,2 0.1 <0. 1 97 0.5 0.6 0.4 117 0.6 1.2 1.3 

78 0.2 0.1 <0. 1 98 0.5 0.5 0.6 118 0.6 1.2 1.2 

79 0.3 0.1 <0. 1 99 0.5 0.6 0.5 119 1.2 1.2 1.3 

80 0.3 0.2 <0. 1 100 0.6 0.6 0.7 120 0.9 1.2 1.4 

81 0.3 0.2 0.1 101 0.6 0.6 0.7 121 0.9 1.2 1.7 

82 0.3 0.2 0.1 102 0.4 0.8 0.6 122 0.9 1.2 1.3 

83 0.3 0.2 0.1 103 0.5 0.9 0.6 123 0.9 1.7 1.6 

84 0.3 0.3 0.2 104 0.4 0.9 0.5 124 0.8 1.3 1.5 

85 0.4 0.3 0.1 105 0.5 0.9 0.7 125 0.7 1.0 1.6 

86 0.3 0.3 0.2 106 0.5 0.9 0.6 126 0.9 1.2 1.4 

87 0.3 0.3 0.2 107 0.5 0.8 0.7 127 0.5 0.7 1.0 

88 0.4 0.4 0.2 108 0.6 0.8 0.7 128 0.6 0.8 0.9 

89 0.3 0.4 0.2 109 0.6 0.8 0.8 129 0.6 0.9 0.9 
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TABLE I-IX. TEST TRIAL DEPOSITION DATA IN GPA FOR MISSION 505 
(Concluded) 

STA 
NO 

ROW 
A 

ROW 
B 

ROW 
c 

STA 
NO 

ROW 
A 

ROW 
B 

ROW 
c 

130 0.7 0.8 0.6 150 0.7 1. 1 1.2 

131 0.7 0.7 0.7 151 0.6 1.0 1.2 

132 0.4 0.7 0.7 152 0.8 1.4 1.2 

133 0.5 0.7 0.8 153 0.9 1.3 1.0 

134 0.5 0.7 0.8 154 1.0 1.8 1.3 

135 0.4 0.5 0.7 155 1.4 1.4 1. 1 

136 0.6 0.7 0.7 156 1.4 1.6 1.0 

137 0.3 0.9 1.2 157 1.7 1.4 1.3 

138 0.8 1.0 0.9 158 2.2 1.5 2.0 

139 0.8 0.9 1.0 159 3.0 1.1 2.0 

140 0.7 0.8 0.8 160 3. 1 3.0 3.2 

141 0.7 0.8 0.9 161 3.5 2.7 3.3 

142 0.8 0.7 1. 1 162 2.9 3.3 2.1 

143 0.5 0.8 0.9 163 2.7 3.1 2.3 

144 0.6 0.6 0.9 164 0.2 1. 1 1.8 

145 0.8 0.7 1.0 165 0.1 <0. 1 0.5 

146 0.7 0.8 1.0 166 0.1 <0. 1 0.2 

147 0.6 0.8 1.1 167 <0. 1 <0. 1 0.1 

148 0.6 1.0 1.2 168 <0. 1 <0. 1 0.1 

149 0.6 1.0 1.2 
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TABLE I-X.     TEST TRIAL DEPOSITION DATA IN GPA FOR MISSION 345 

STA 
NO 

ROW 
A 

ROW 
B 

ROW 
c 

STA 
NO 

ROW 
A 

ROW 
B 

ROW 
C 

STA 
NO 

ROW 
A 

ROW 
B 

ROW 
C 

1 
139 0.0 0.0 0.0 159 1.8 1.9 2.1 179 0.7 0.6 0.7 

140 0.01 0.02 0.02 160 1.9 1.9 1.9 180 0.7 0.8 0.7 

141 0.01 0.01 0.01 161 2.2 2.3 2.6 181 0.8 0.8 0.6 

142 0.01 0.01 0.01 162 3.0 2.1 3.2 182 1.1 0.8 0.6 

143 0.01 0.01 0.01 163 3.3 2.6 2.0 183 1.0 0.6 0.7 

144 a 02 0.01 0.03 164 1.7 3.1 1.8 184 1.0 0.6 0.9 

145 0.1 0.1 .06 165 1.1 1.1 L3 185 0.7 0.6 1.5 

146 0.2 0.2 0.5 166 0.8 0.8 1.0 186 0.9 1. 1 0.7 

147 0.7 1.5 1.8 167 0.7 0.6 0.7 187 0.8 0.6 0.8 

148 1.7 0.9 2.4 168 0.8 0.6 o.e 188 0.9 0.6 0.9 

149 1.6 1.1 0.7 169 0.9 0T6 0.5 189 0.9 0.8 0.7 

150 0.6 0.9 0.8 170 0.7 0.6 0.5 190 0.9 0.6 0.9 

151 0.9 1.5 0.9 171 0.6 0.5 0.5 191 1.7 0.6 0.8 

152 1.0 1. 1 1.0 172 0.7 0.8 0.5 192 0.9 0.5 1.0 

153 1.8 1.] 1.8 173 0.7 0.7 o.e 193 0.9 0.5 0.7 

154 1.4 1.6 2.2 174 0.7 0.7 0.5 194 1.0 0.6 0.8 

155 1.7 1.5 2.4 175 0,8 0,6 o.s 195 0.8 0.7 0,7 

156 1.7 1.5 1.9 176 0.6 0.8 0.5 196 1.0 0.6 0.8 

157 1.7 1.5 1.7 177 0.7 0.7 0.7 197 1.0 0.6 0.9 

158 1.8 1.5 2.1 178 1.0 0.6 0.7 198 1.0 0.7 0.8 

85 



TABLE I- X.    TEST TRIAL DEPOSITION DATA IN GPA FOR MISSION 345 
(Continued) 

STA 
NO 

ROW 
A 

ROW 
B 

ROW 
C 

STA 
NO 

ROW 
A 

ROW 
B 

ROW 
C 

STA 
NO 

ROW 
A 

ROW 
B 

ROW 
C 

199 0.9 0.6 0.6 219 0.2 0.3 0.2 239 0.1 0.1 0.1 

200 0.8 0.7 0.7 220 0.2 0.3 0.3 240 0. 1 0.09 0.1 

201 0.9 0.8 0.9 221 0.2 0.2 0.2 241 0.1 0.1 o.i 

202 0.8 0.8 0.8 222 0.3 0.2 0.3 242 0.1 0. 1 0.1 

203 0.5 0.6 0.8 223 0.3 0.3 0.2 243 0. 1 0.09 0. 1 

204 0.4 0.7 0.5 224 0.2 0.2 0.2 244 0.09 0.07 0.1 

205 0.5 0.6 0.5 225 0.3 0.2 0.2 245 0.08 0.05 0.1 

20c 0.4 0.7 0.4 226 0.4 0.2 0.2 246 0.09 0.09 0.09 

207 0.4 0.8 0.4 227 0.4 0.1 0.2 247 0.1 0.09 0.09 

208 0.4 0.6 0.4 228 0.3 0.1 0.1 248 0.2 0.09 0.09 

209 0.4 0.6 0.3 229 0.3 0.1 0.1 249 0.09 0.09 0.1 

210 0.6 0.6 0.3 230 0.3 0.1 0.1 250 0.1 0.07 0.07 

211 0.5 0.7 0.4 231 0.2 0.09 0.1 251 3.09 0.06 0.06 

212 0.5 0.7 0.5 232 0.2 0.09 0.09 252 0.08 0.05 0.04 

213 0.4 0.6 0.5 233 0.1 0.09 0.1 253 0.09 0.05 0.05 

214 0.4 0.5 0.4 234 0.2 0.09 0.1 254 0.09 0.05 0.03 

215 0.4 0.4 0.4 235 0.1 0.1 0.1 255 0.06 0.04 0.03 

216 0.2 0.5 0.3 236 0.2 0.1 0.1 256 0.04 0.06 3.02 

217 0.1 0.4 0.2 237 0,] 0.1 0.] 257 0.05 0.05 0.03 

218 0.1 0.3 0.3 238 0. 1 0. 1 0.2 258 0.05 0.04 3.02 
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TABLE I-X. TEST TRIAL DEPOSITION DATA IN GPA FOR MISSION 345 
(Concluded) 

STA 
NO 

ROW 
A 

ROW 
B 

ROW 
C 

259 0.06 0.06 0.02 

260 0.04 0.04 0.03 

261 0.05 0.1 0.03 

Stations 2 32 97 
Jess. than_ ). 1 fcx 
rows A, E , and C. 
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TABLE I-XI.   TEST TRIAL DEPOSITION DATA IN GPA FOR MISSION 758 

STA 
NO 

ROW 
A 

ROW 
B 

ROW 
C 

STA 
NO 

ROW 
A 

ROW 
B 

ROW 
c 

STA 
NO 

ROW 
A 

ROW 
B 

ROW 
C 

1 
129 0.0 0.0 0.0 149 2.4 1.3 1.5 169 1.0 1.5 1.5 

130 0.0 0.0 0.02 150 2.1 1.4 1.9 170 1.2 1.7 2.1 

131 0.0 <0. 1 <0. 1 151 2.3 1.5 1.8 171 1.2 1.7 2.2 

132 0.0 <0. 1 <0. 1 152 2.6 1.5 2.5 172 1.9 1.9 3.2 

133 1.2 0.4 <0. 1 153 2.6 2.1 3.0 173 2.4 1.9 1.4 

134 1.6 3.7 0.7 154 3.2 3.9 2.4 174 2.5 1.9 1.2 

135 2.9 3.7 4.1 155 3.1 1.8 2.1 175 1.8 1.9 r.3 

136 2.4 1.4 5.2 156 1.6 1.2 1.2 176 2.0 1.9 1.5 

137 2.7 3.2 3.8 157 0.9 0f8 0.9 177 1.8 1.9 1.5 

138 2.3 2.7 3.0 158 0.9 0.8 0.8 178 2.1 1.8 1.5 

139 1.8 2.6 2.5 159 0.7 0.6 0.8 179 2.4 1.7 1.5 

140 1.0 1.7 1.9 1*60 0.8 0.7 0.7 180 1.7 0.7 1.3 

141 1. 1 1.5 1.5 161 0.8 0.6 0.6 181 1.5 0.6 1.5 

142 1.2 1.4 1.7 162 0.7 0.7 0.5 182 1.0 0.4 1.0 

143 1.1 1.3 1.6 163 0.8 0.8 0.6 183 0.7 0.4 0.7 

144 1.5 1.2 1.8 164 0.9 0.7 0.7 184 0.5 0.3 0.5 

145 1.4 1.3 1.7 165 0.8 0.7 0.8 185 0.4 0.3 0.4 

146 1.0 1.2 2.4 166 1.2 0.9 0.9 186 0.4 0.3 0.3 

147 1.9 1.2 2.0 167 1.1 1.7 1.4 187 0.3 0.3 0.3 

148 1.9 1.3 2.2 168 0.9 1.5 1.4 188 0.3 0.2 0.2 

88 



TABLE I-XI.   TEST TRIAL DEPOSITION DATA IN GPA FOR MISSION 758 
(Concluded) 

STA 
NO 

ROW 
A 

ROW 
B 

ROW 
c 

STA 
NO 

ROW 
A 

ROW 
B 

ROW 
c 

STA 
NO 

ROW 
A 

ROW 
B 

ROW 
C 

189 0.3 0.2 0.2 200 0,2 0,1 0.1 211 0.1 0.-1 <0. 1 

190 0.3 0.2 0.2 201 0.1 0.1 0.1 212 <0. 1 0.1 <0. 1 

191 0.3 0.2 0.2 202 0.1 0.1 0.1 213 <0. 1 0.1 <0. 1 

192 0.3 0.2 0.2 203 0.1 0.1 0.1 214 <0. 1 <0. 1 <0.1 

193 0.3 0.2 0.2 204 0.1 0. 1 0.1 215 <0. 1 0.1 <0. 1 

194 0.3 0.2 0.2 205 0. 1 0.1 0.1 216 <0. 1 0.1 <0. 1 

195 0.2 0.2 0. 1 206 <0. 1 0.2 0. ] 217 <0. 1 0.1 <0. 1 

196 0.2 0.2 0.2 207 0.1 0.1 0.1 

197 0.2 0.2 0.1 208 0.1 0.2 o.: 
Stations 218 - ::97 
less than 3. 1 for 

198 0.2 0.2 0.2 209 <0. 1 0.1 <0.1 
rows A,  E , and c. 

199 0.1 0.2 0.1 210 <0.1 0.1 <;o.i 
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TABLE I-XII.      TEST TRIAL DEPOSITION DATA IN GPA FOR MISSION 247 

STA 
NO 

ROW 
A 

ROW 
B 

ROW 
c 

STA 
NO 

ROW 
A 

ROW 
B 

ROW 
c 

STA 
NO 

ROW 
A 

ROW 
B 

ROW 
C 

1 
104 0.0 0.0 0.0 135 1.2 1.7 1.5 155 1.2 1.2 1.1 

105 0.0 <0.1 0.0 136 1.1 2.0 2.4 156 1. 1 1.2 0.6 

106 0.0 <0. 1 0.0 137 1. 1 1.3 1.6 157 1.2 1.3 0.6 

107 0.0 <0. 1 <0. 1 138 1.5 1.1 1.5 158 0.8 1.4 0.4 

108 <0.1 <0. 1 <0. 1 139 1.6 1.0 1.6 159 0.6 1.4 0.5 

140 1.3 0.9 1.1 160 0.8 1. 1 0.5 
Stat: 
less 

ons 1 
than 

09 - 
0. 1 fi 

L22 
141 1.3 0.9 1.3 161 1.2 1.3 0.3 

rowi 3 A,  I i, anc IC: 
142 0.8 0.8 0.9 162 1. 1 0.9 0.4 

123 <0. 1 0.1 <0. 1 143 0.7 0.7 0.9 163 0.9 1.2 0.4 

124 <0.1 0.1 <0. 1 144 0.5 0.9 0.9 164 1.0 0.8 0.7 

125 0.1 0.1 <0. 1 145 0.4 0.9 0.9 165 0.9 0.8 0.8 

126 0.1 0. 1 0.2 146 0.3 0.9 1.2 166 1.3 0.6 0.9 

127 0.2 0.1 0.4 147 0.4 0.9 1.2 167 1.2 0.7 1.0 

128 0.3 0.2 0.8 148 0.4 0.8 1.4 168 1.6 1.2 1.0 

129 0.5 0.1 0.7 149 0.8 1. 1 0.9 169 1.8 1.7 1. 1 

130 0.7 0.6 0.7 150 1.0 1.1 1.3 170 1.6 1.6 1.3 

131 0.9 1.1 1.1 151 1.1 1. 1 0.9 171 1.2 1.4 1.2 

132 1.2 1.5 1.3 152 1. 1 0.8 1.0 172 1.5 1.5 1.0 

133 1.2 2.6 1.2 153 1.0 1.2 1.1 173 2.1 1. 1 1.1 

134 0.9 2.0 1.6 154 1.1 1.3 0.9 174 1.3 1.2 1.6 
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TABLE I-XII. TEST TRIAL DEPOSITION DATA IN GPA FOR MISSION 247 
(Concluded) 

STA 
NO 

ROW 
A 

ROW 
B 

ROW 
C 

STA 
NO 

ROW 
A 

ROW 
B 

ROW 
c 

175 1.1 1.2 1.1 195 0.3 0.1 0.3 

176 0.7 1.2 0.5 196 0.3 0.2 0.3 

177 1. 1 1.7 0.5 197 0.2 0.2 0.2 

178 0.5 1.7 0.4 198 0.2 0.2 0.2 

179 0.3 1.2 0.4 199 0.1 0.2 0.1 

180 0.2 1.2 0.4 200 0.2 0.2 0.1 

181 0.3 1.2 0.3 201 0,1 0,2 0,1 

182 0.4 1.4 0.5 202 0.1 0.2 0.2 

183 0.3 1.2 0.4 203 0.1 0.1 0.1 

184 0.3 1.3 0.4 204 0.1 0.1 <0.1 

185 0.2 1.3 0.7 205 0.1 0.1 <0.1 

186 0.4 1.0 0.5 206 0.1 0.1 <0.1 

187 0.3 0.5 0.5 207 0.1 0.1 <0. 1 

188 0,4 0. 3 0.7 208 0.1 0.1 <0. 1 

189 0.4 0.2 0.9 209 0.1 <0. 1 <0. 1 

190 0.3 0.2 0.8 210 0.1 <0. 1 <0.1 

191 0.4 0.2 0.7 211 0.1 <0. 1 <0.1 

192 0.3 0.2 0.7 

193 0.2 0.2 0.5 

194 0.3 • 0. 1 0.2 
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TABLE I-XIII.   TEST TRIAL DEPOSITION DATA IN GPA FOR MISSION 440 

STA 
NO 

ROW 
A 

ROW 
B 

ROW 
C 

STA 
NO 

ROW 
A 

ROW 
B 

ROW 
c 

STA 
NO 

ROW 
A 

ROW 
B 

ROW 
C 

1- 
12 0.0 0.0 0.0 34 1,3 1.8 1.6 54 1.1 1.3 1.0 
13- 
15 0.0 0.0 <0. 1 35 1.4 1.7 1.6 55 0.9 1.2 0.9 

16 <0. 1 <0. 1 0.2 36 1.2 1.6 1.6 56 1.0 1.0 0.9 

17 <0. 1 0.1 0.2 37 1.3 1.4 1.5 57 0.9 0.9 0.8 

18 0.1 0.2 0.3 38 1.4 1.2 1.5 58 1.0 1.0 0.7 

19 0.1 0.1 0.3 39 1.4 1.4 1.6 59 0.9 0.9 0.8 

20 0.2 0.3 0.3 40 1.3 1.4 L5 60 1.0 1.0 0.8 

21 0.2 0.2 0.5 41 1.4 1.2 1.5 61 1.1 1.0 0.8 

22 0.1 0.1 0.4 42 1.3 1.2 1.3 62 1. 1 1.1 0.7 

23 0.2 0.2 0.9 43 1.3 1.1 1.3 63 1.2 0.9 0.7 

24 0.3 0.3 0.8 44 1.4 1. 1 1.6 64 1.2 0.8 0.7 

25 0.4 0.4 0.8 45 1.5 1.0 1.4 65 1.0 0.9 0.8 

26 0.5 0.5 1.0 46 1.5 1.1 . 1.4 66 1. 1 0.9 0.8 

27 0.7 0.1 1.3 47 1.5 1. 1 1.4 67 0.9 0.8 0.7 

28 0.9 1.1 1. 1 48 1.7 1.3 1.6 68 0.9 0.9 0.7 

29 0.8 1.1 1.2 49 1.6 1.4 1.6 69 0.8 0.8 0.6 

30 0.8 1.1 1.6 50 1.8 1.7 1.4 70 0.8 0.8 0.7 

31 1.2 1.2 1.4 51 1.4 1.3 1.3 71 0.6 0.9 0.7 

32 1.2 1.7 1.6 52 1.3 1.5 1.2 72 0.6 0.8 0.5 

33 1.1 1.6 1.6 53 1.7 1.3 1.2 73 0.4 0.8 0.5 
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TABLE I-XIII.   TEST TRIAL DEPOSITION DATA IN GPA FOR MISSION 440 
(Continued) 

STA 
NO 

ROW 
A 

ROW 
B 

ROW 
C 

STA 
NO 

ROW 
A 

ROW 
B 

ROW 
C 

STA 
NO 

ROW 
A 

ROW 
B 

ROW 
C 

74 0.6 0.8 0.5 94 0.9 0.8 0.4 114 0.4 0.3 0.2 

75 0.5 0.9 0.5 95 0.8 0.7 0.5 115 0.3 0.4 0.2 

76 0.6 0.7 0.4 96 0.9 '0.8 0.4 116 0.3 0.4 0.2 

77 0.8 0.7 0.5 97 0.8 0.9 0.4 117 0.3 0.4 0.2 

78 0.7 0.7 0.4 98 0.8 0.9 0.5 118 0.2 0.4 0.3 

79 0.7 0.7 0.7 99 1.0 0.9 0.5 119 0.2 0.4 0.3 

80 0„7 0.6 On 6 100 0,7 0.9 0.5 120 0.2 0.4 0.3 

81 0.7 0.6 0.7 101 0.6 0.9 0.4 121 0.2 0.4 0.3 

82 0.9 0.5 0.6 102 0.5 0.8 0.3 122 0.2 0,4 0.2 

83 0.8 0.5 0.8 103 0.5 0.7 0.4 123 0.2 0.5 0.2 

84 0.9 0. 5 0.9 104 0.5 0.6 0.3 124 0.2 0.4 0.2 

85 0.8 0.5 0.8 105 0.4 0.5 0.4 125 0. 1 0.4 0.2 

86 0.9 0.6 0.7 106 0.3 0.5 0.3 126 0.1 0.4 0.2 

87 0.9 0.6 0.7 107 0.3 0.4 0.2 127 0.1 0.4 0.3 

88 0.9 0.7 0.6 108 0.3 0.3 0.2 128 0.1 0.4 0.2 

89 0.9 0.9 0.6 109 0.3 0.3 0.2 129 0.1 0.4 0.2 

90 0.9 0,9 0.7 110 0.3 0.3 0.2 130 0.1 0,4 0.2 

91 1.0 0.9 0.5 111 0.4 0.3 0.2 131 0.1 0.3 0.2 

92 0.9 0.9 0.5 11? 0.3 0.3 0.2 137 0. 1 0.3 o. ? 

93 0.9 0.8 0.5 113 0,3 0,3 Q,2 133 0.1 0.3 0.2 
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TABLE I-XIII.   TEST TRIAL DEPOSITION DATA IN GPA FOR MISSION 440 
(Concluded) 

STA 

NO 

ROW 
A 

ROW 

B 

ROW 

C 

STA 
NO 

ROW 
A 

ROW 

B 

ROW 

c 
STA 
NO 

ROW 
A 

ROW 
B 

ROW 
C 

134 0. 1 0.3 0.2 154 0. 1 0.1 0.2 174 <0. 1 0.1 -0.1 

135 0.1 0.2 0.2 155 <0.1 0.1 0.1 175 <0. 1 0.1 0.1 

136 0.1 0.2 0.2 156 <0. 1 0.1 0.1 176 <0. 1 0.1 0.1 

137 0. 1 n. ?. n. 7 157 <0. 1 0.1 0.1 177 0.1 0.1 <0. 1 

138 0.1 0.2 Cl.2 158 <0. 1 0. 1 0.1 178 0.1 0.1 -0.1 

139 0.1 0.2 0.2 159 <0. 1 0. 1 0.1 179 <0. 1 0.1 -0. 1 

140 0.1 0.2 0.2 160 <0. 1 0.1 0.1 Stat: ons 180 - 253 

14J 

142 

143 

0.1 0.2 0.2 161 <0. 1 -0.1 0. 1 less than 0. 1 ror 

0. 1 0.2 0.2 162 <0. 1 0.1 0.2 row? A,  II,  and C. 

a i 0 ? O  ? 163 <0.1 0.1 0.1 

144 0.1 0.2 0.2 164 <0. 1 0.1 0.2 

145 0. 1 0.2 0.1 165 <0. 1 <0.1 0.1 

146 0.2 0.2 0.2 166 <0. 1 <0. 1 0.2 

147 0.2 0.2 0.1 167 <0. 1 <0. 1 0. 1 

148 0.1 0.2 0.1 168 <0. 1 <0,1 0„   1 

149 0.1 0.1 0. 1 169 <0. 1 <0. 1 

0.1 150 0.1 0.1 0.1 170 <0.1 0.1 

151 0.1 0.2 0.2 171 <0. 1 0.1 <0.1 

152 0.1 0.2 0.2 172 <o.i 0.1 <0. 1 

153 0.1 0.1 0.2 173 <0. 1 0.1 <0. 1 
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TABLE I-XIV.    TEST TRIAL DEPOSITION DATA IN GPA FOR MISSION 147 

STA 
NO 

ROW 
A 

ROW 
B 

ROW 
C 

STA 
NO 

ROW 
A 

ROW 
B 

ROW 
C 

STA 
NO 

ROW 
A 

ROW 
B 

ROW 
c 

19 <0.1 0.0 o.c 39 0.5 0.2 0.4 59 0.7 0.5 1.1 

20 <0. 1 0.0 0.0 40 0.5 0.3 0.6 60 0.9 0.6 1.0 

21 <0.1 0.0 o.c 41 0.4 0.3 0.5 61 0.8 0.5 1.1 

?? <0. 1 0.0 O.f 42 0.4 0.4 0.4 62 0.9 0.4 1.1 

23 <0. 1 0.0 o.o 43 0.5 0.4 0.7 63 1.0 0.5 1.0 

24 <0. 1 0.0 O.G 44 0.8 0.5 0.6 64 0.9 0.4 1.2 

25 <0.1 <0. 1 <0. 1 45 0.8 0.6 0.7 65 0.8 0.5 0.7 

26 <0. 1 <0. 1 <0. 1 46 0.8 0.5 0.8 66 0.9 0.5 0.8 

27 <0.1 <0. 1 o.c 47 0.9 0.5 0.8 67 0.6 0.5 0.7 

28 <0.1 <0. 1 o.c 48 0,8 0,5 0.7 68 0.7 0.6 0.8 

29 <0. 1 <0.1 <0. 1 49 1.0 0, s n a 69 0.6 0.7 0.7 

30 0.1 <0. 1 <0.1 50 1.0 0.5 0.7 70 0.7 0.7 0.7 

31 0.1 <0. 1 0. 1 51 1.2 0.5 1.0 71 0.9 0.9 0.7 

32 0.1 <0. 1 0. ] 52 1.1 0.6 0.9 72 1.0 0.9 0.8 

33 0.2 <0. 1 0. ] 53 0.9 0.6 1. 1 73 0.8 0.9 0.9 

34 0.2 0.1 0.2 54 1.0 0.8 1.1 74 0.8 0.9 0.8 

35 0.3 0.1 0.2 55 1.2 0.7 0.8 75 0.9 0.8 0.8 

36 0.4 0.2 0.2 56 0.8 0.7 0.7 76 1.0 0.9 0.7 

37 0.3 0.1 O.c 57 0.8 0.5 0.9 77 0.9 0.9 0.7 

38 0.4 0.2 0.4 58 0.7 0.4 0.9 78 0.7 0.8 0.8 
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TABLE I-XIV.    TEST TRIAL DEPOSITION DATA IN GPA FOR MISSION 147 
(Continued) 

STA 
NO 

ROW 
A 

ROW 
B 

ROW 
C 

STA 
NO 

ROW 
A 

ROW 
B 

ROW 
C 

STA 
NO 

ROW 
A 

ROW 
B 

ROW 
C 

79 0.7 0.6 0.9 99 0.7 0.4 0.4 119 0.6 0.2 0.2 

80 0.7 0.7 0.9 100 0.7 0.4 0.4 120 0.5 0.3 0.2 

81 0.7 0.8 0.9 101 0.7 0.5 0.4 121 0.7 0.4 0.2 

82 0.6 0.6 0.9 102 0.7 0.5 0.4 122 0.5 0.3 0.2 

83 0.6 0.7 0.9 103 0.7 0.5 0.5 123 0.4 0.3 0.3 

84 0.7 0.7 0.9 104 0.7 0.4 0.3 124 0.5 0.3 0.3 

85 0.7 0.7 0.8 105 0.6 0.4 0.3 125 0.4 0.3 0.3 

86 0.6 0.7 0.8 106 0.5 0.4 0.4 126 0.4 0.3 0.3 

87 0.6 0.6 0.8 107 0.6 0,3 0,3 127 0.3 0.3 0.4 

88 0.7 0.5 0.7 108 0.6 0.4 0.3 128 0.4 0.2 0.2 

89 0.7 0.5 0.8 109 0.7 0.3 0.2 129 0.4 0.3 0.3 

90 0.8 0.5 0.7 110 0.6 0.4 0.3 130 0.3 0.2 0.3 

91 0.7 0.5 0.7 111 0.6 0.4 0.4 131 0.3 0.3 0.2 

92 0.6 0.4 0.5 112 0.5 0.4 0.3 132 0.3 0.3 0.2 

93 0.5 0.3 0.5 113 0.7 0.3 0.3 133 0.3 0.3 0.2 

94 0.6 0.3 0.5 114 0.5 0.3 0.2 134 0.2 0.3 0.3 

95 0.5 0.5 0.5 115 0.6 0.4 0.2 135 0.2 0.4 0.3 

96 0.6 0.4 0.5 116 0.6 0.4 0.2 136 0.2 0.3 0.3 

97. 0.7 0.4 0.5 117 0.6 0.3 0.2 137 0.2 0.3 0.2 

98 0.7 0.4 0.4 11? 9,5 0,4 0.3 138 0.2 0.4 0.3 
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TABLE I-XIV.     TEST TRIAL DEPOSITION DATA IN GPA FOR MISSION 147 
(Continued) 

STA 
NO 

ROW 
A 

ROW 
B 

ROW 
C 

STA 
NO 

ROW 
A 

ROW 
B 

ROW 
C 

STA 
NO 

ROW 
A 

ROW 
B 

ROW 
c 

139 0.2 0.4 0.3 159 0.2 0.3 0.2 179 0.1 <0. 1 <0. 1 

140 0.2 0.4 0.2 160 0.2 0.2 0.2 180 0. 1 <0. 1 <0. 1 

141 0.2 0.3 0.3 161 0.2 0.2 0.2 181 0.1 <0. 1 <0.1 

142 0.2 0.3 0.3 162 0.1 0.1 0.2 182 <0.1 <0.1 <0. 1 

143 0.2 0.3 0.2 163 0.1 0.2 0.2 183 <0.1 <0. 1 <0. 1 

144 0.2 0.3 0.3 164 0.2 0.2 0.2 184 <0. 1 <0. 1 <0.1 

145 0.2 0.2 0.2 165 0.2 0.1 0.2 185 <0. 1 <0. 1 <0. 1 

146 0.2 0.3 0.2 166 0.3 0.1 0.2 186 <0. 1 <0. 1 <0. 1 

147 0.1 0.3 0.2 167 0.2 0.2 0.1 187 <0. 1 <0. 1 <0. 1 

148 0.1 0.2 0.2 168 0.2 0. 1 0.1 188 <0. 1 <0.1 0.1 

149 0.2 0.3 0.3 169 0.2 0.1 0.1 189 <0. 1 <0. 1 0. 1 

150 0.2 0.2 0.2 170 0.2 0.1 0.1 190 <0. 1 <0. 1 0. 1 

151 0.2 0.2 0.2 171 0.2 0. 1 0.1 191 <0. 1 <0. 1 <0. 1 

152 0.1 0.2 0.2 172 0.1 0.1 0.1 192 0.1 <0. 1 0. 1 

153 0.1 0.2 0.3 173 0.2 0. 1 <0. 1 193 0.1 <0.1 <0.1 

154 0.2 0.2 0.3 174 0.2 0. 1 <0. 1 194 0.1 0.1 <0. 1 

155 0.2 0.2 0.3 175 0.1 0. 1 <0. 1 195 <0. 1 0.1 <0. 1 

156 0.2 0.2 0.3 176 0.1 <0. 1 <0.1 196 0.1 <0. 1 <0. 1 

157 0.2 0.2 0.2 177 0.1 0.1 0.1 197 0. 1 <0. 1 <0. 1 

158 0.3 0.2 0.2 178 0. 1 <0.1 0.1 198 0. 1 0.1 <0. 1 
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TABLE I- XIV.   TEST TRIAL DEPOSITION DATA IN GPA FOR MISSION 147 
(Concluded) 

STA 
NO 

ROW 
A 

ROW 
B 

ROW 
c 

199 0.1 0.1 <0. 1 

200 0.1 <0. 1 <0. 1 

201 0.1 <0. 1 <0. ] 

202 0.1 0.1 <0. 1 

203 <0. 1 <0. 1 <0. 1 

204 0.1 <0. 1 <0. ] 

205 0.1 <0. 1 <0. ] 

206 0.1 <0.1 <0. ] 

207 0.1 <0. 1 <o.: 

208 0.2 <0. 1 <o.: 

209 0.1 <0.]\ <o.: 
210 0.1 <0. 1 <0. 1 

211 0.1 <0. 1 <0.1 

212 0.1 <0. 1 <0. 1 
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TABLE I-XV. TEST TRIAL DEPOSITION DATA IN GPA FOR MISSION 227 

STA 
NO 

ROW 
A 

ROW 
B 

ROW 
C 

STA 
NO 

ROW 
A 

ROW 
B 

ROW 
c 

STA 
NO 

ROW 
A 

ROW 
B 

ROW 
c 

19 <0. 1 <0.1 0.1 39 0.6 0.5 0.7 59 1.1 0.7 0.7 

20 0.0 <0. 1 0.0 40 0.8 0.5 0.6 60 1.3 0.7 0.6 

21 <0. 1 <0. 1 0.3 41 1.0 0.4 1.4 61 1.2 1.1 1.0 

22 <0. 1 <0. 1 0.3 42 1. 1 0.5 1.0 62 1.0 1.2 0.9 

23 <0. 1 <0. 1 0.3 43 1.2 0.4 1.5 63 0.7 1.0 0.8 

24 
• 

0.1 0.2 0.4 44 1.9 0.4 1.7 64 0.9 1.0 1.0 

25 0.3 0.2 0.5 45 2.0 0.7 1.1 65 0.9 1.0 1. 1 

26 0.3 <0. 1 0.4 46 1.6 0.5 1.3 66 0.9 0.8 1.4 

27 0.2 0.1 0.5 47 1.1 0.6 1.0 67 1.0 0.6 1.0 

28 0.2 0.2 0.7 48 0.9 0.5 1.0 68 1.1 0.8 0.9 

29 0.1 0.2 0.5 49 1.0 0.7 0.9 69 0.8 1.1 1.0 

30 0.2 0.2 0.5 50 1.1 0.8 1. 1 70 0.9 1.2 1.0 

31 0.3 0.1 0.6 51 0.7 0.9 1.6 71 0.6 1.2 0.7 

32 0.4 0.5 0.4 52 0.9 0.9 1.4 72 0.9 1.2 0.8 

33 0.6 0.6 0.' 53 1.0 0.9 1.4 73 1. 1 1.1 0.9 

34 0.5 0,6 0.6 54 1.0 0.8 1.3 74 1.3 1.0 1.0 

35 0.4 0.5 0.5 55 1. 1 0.7 1. 1 75 0.9 1.2 0.8 

36 0.5 0.6 0.7 56 1.2 0.9 1.1 76 1. 1 1.0 0.8 

37 0.4 0.5 0. t 57 1.3 0.8 1.0 77 0.8 1. 1 0.7 

38 0.6 0.5 0.6 58 1.0 0.7 1. 1 78 0.9 1.2 0.8 
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TABLE I-XV. TEST TRIAL DEPOSITION DATA IN GPA FOR MISSION 227 
(Continued) 

STA 
NO 

ROW 
A 

ROW 
B 

ROW 
C 

STA 
NO 

ROW 
A 

ROW 
B 

ROW 
C 

STA 
NO 

ROW 
A 

ROW 
B 

ROW 
C 

79 0.8 1.0 0.9 99 0.9 0.8 0.5 119 0.2 0.3 0.4 

80 0.9 1. 1 0.8 100 1.0 0.7 0.3 120 0.2 0.2 0.5 

81 1.1 1. 1 1.1 101 0.9 0.6 0.5 121 0.4 0.2 0.4 

82 1.3 0.9 0.8 102 0.9 0.8 0.7 122 0.4 0.2 0.4 

83 0.9 1. 1 0.8 103 0.5 0.9 0.6 123 0.4 0.3 0.3 

84 0.9 1. 1 0.9 104 0.4 1. 1 0.7 124 0.3 0.2 0.3 

85 0.6 1. 1 0.8 105 0.5 1.0 0.6 125 0.3 0.2 0.3 

86 1.0 1.0 0.8 106 0.6 0.8 0.5 126 0.2 0.3 0. 1 

87 0.9 0.9 0.8 107 0.7 0.6 0.6 127 0.3 0.2 0.1 

88 0.9 0.7 0.7 108 0.6 0.6 0.6 128 0.4 0.2 0.2 

89 1.0 0.6 0.7 109 0.8 0.2 0.5 129 0.4 0.2 0.3 

90 1.2 0.7 0.7 110 1.6 0.2 0.6 130 0.3 0.2 0.2 

91 1.0 0.9 0.5 111 0.7 0.1 0.6 131 0.3 0.2 0.2 

92 1.1 0.9 0.4 112 0.5 0.1 0.5 132 0.3 0.3 0. 3 

93 1.0 0.9 0.3 113 0.3 0.1 0.7 133 0.3 0.3 0,2 

94 1.1 0.9 0.4 114 0.2 0.1 0.5 134 0.2 0.3 0.2 

95 1.1 0.8 0.4 115 0.2 0.2 0.5 135 0.2 0.3 0.3 

96 0.9 0.9 0.4 116 0.3 0.2 0.4 136 0.3 0.2 0.2 

97 1.0 0.8 0.4 117 0.3 0.2 0.3 137 0.2 0.2 0.2 

98 1.0 1.0 0.4 118 0.3 0.3 0.5 138 0.2 0.2 0.2 
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TABLE I-XV. TEST TRIAL DEPOSITION DATA IN GPA FOR MISSION 227 
(Concluded) 

STA 
NO 

ROW 
A 

ROW 
B 

ROW 
c 

STA 
NO 

ROW 
A 

ROW 
B 

ROW 
C 

STA 
NO 

ROW 
A 

ROW 
B 

ROW 
c 

139 0.2 0.1 0.2 147 0.4 0.1 0.2 155 0.2 0.2 <0. 1 

140 0.2 0.1 0.2 148 0.5 0.1 0.2 156 0.1 0.3 <0. 1 

141 0.3 0.2 0.2 149 0.4 0.1 0.1 157 0.1 0.2 <0. 1 

142 0.4 0. 1 0.2 150 0.4 0.2 0. 1 158 0.1 0.2 <0. 1 

143 0.4 0.1 0.2 151 0.4 0.2 0.1 159 0.1 0.2 <0. 1 

144 0.4 0. 1 0.2 152 0.3 0.2 <0. 1 160 0. 1 0.1 <0. 1 

145 0.3 0.1 0.3 153 0.3 0.2 <0. 1 161 <0. 1 0.1 <0. 1 

146 0.4 0. 1 0.2 ,054 0.2 0,2 <Q.J 
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TABLE I-XVI.      TEST TRIAL DEPOSITION DATA IN GPA FOR MISSION 141 

STA 
NO 

ROW 
A 

ROW 
B 

ROW 
C 

STA 
NO 

ROW 
A 

ROW 
B 

ROW 
C 

STA 
NO 

ROW 
A 

ROW 
B 

ROW 
C 

1- 
19 0.0 0.0 0. C 39 <0. 1 0.8 0.3 59 0.7 1.2 0.9 

20 0.0 <0. 1 < 0. 1 40 <0. 1 0.5 0.5 60 0.7 1.1 0.8 

21 0.0 <0. 1 <0. 1 41 0.1 0.6 0.6 61 0.9 0.9 0.8 

22 <0. 1 <0. 1 <0. 1 42 0. 1 0.6 0.6 62 1.0 0.8 0,7 

23 <0. 1 <0. 1 <0. 1 43 0.2 0.6 0.7 63 0.7 0.7 0.8 

24 <0. 1 <0. 1 <0.1 44 0.2 0.7 1.0 64 1.0 0.7 0.9 

25 <0. 1 <0. 1 <0. 1 45 0.4 0.8 0.9 65 0,9 1.0 

25 ^0,1 <0, 1 <0.1 46 0.3 0.8 1. 1 66 1.0 0.8 1.2 

?7 <0. 1 <0. 1 <0. 1 47 0.5 0.7 0.9 67 1.0 0.9 1.4 

28 <0. 1 0.2 <0. 1 48 0.4 0.7 1.0 68 0.9 0.9 1.1 

29 <0. 1 0.1 <0,1 49 0.5 0.6 0.9 69 0.9 0.8 1.1 

30 <0. 1 0.2 < 0.1 50 0.8 Or 4 1.0 70 1.0 0.8 1.2 

31 <0. 1 0.3 o.i 51 0.8 0.9 1.1 71 1.0 0.8 1.4 

3? n. i n. 7 n. 7 52 1.0 1. 1 1.2 72 0.6 0.7 1. 1 

33 0.1 0.2 0.1 53 0.6 1.2 0.8 73 0,7 0.5 1. 1 

34 0. 1 0.2 0.4 54 0.7 1. 1 0.9 74 0.7 0.6 1.5 

35 <0,1 0.9 0,6 55 0.6 1.2 0.8 75 0.6 0.6 1.4 

36 0.1 0.8 1. 1 56 0.6 1.2 0.8 76 0.8 0.6 1.3 

37 0.1 0.8 1.7 57 0.5 0.9 0.9 77 0.8 0.6 1.4 

38 <0.1 0.8 0.5 58 0.9 1. 1 0.7 78 0.8 0.6 1.3. 
102 



TABLE I-XVI.      TEST TRIAL DEPOSITION DATA IN GPA FOR MISSION 141 
(Continued) 

STA 
NO 

ROW 
A 

ROW 
B 

ROW 
C 

STA 
NO 

ROW 
A 

ROW 
B 

ROW 
C 

STA 
NO 

ROW 
A 

ROW 
B 

ROW 
C 

79 0.7 0.5 0.9 99 0.6 0.4 0.3 119 0.5 0.6 0.3 

80 0.8 0.4 1.2 100 0.6 0.4 0.3 120 0.4 0.4 0.3 

81 0-9 0.3 1.2 101 0.6 0.6 0.3 121 0.4 0.4 0.3 

82 0.7 0.3 1. 1 102 0.7 0.9 0.5 122 0.2 0.4 0.2 

83 0.8 0.3 1.1 103 0.7 0.7 0.5 123 0.1 0.4 0.2 

84 0.9 0.4 1.0 104 0.7 1.0 0.5 124 0.3 0.4 0. 1 

85 0.6 0.4 1.4 105 0.6 0.7 0.4 125 0.3 0.4 0.2 

86 0.7 0.3 1. 1 106 0.6 0,9 0,4 126 0.2 0.3 0.2 

87 0.8 0.4 1.1 107 0.8 0.7 0.3 127 0.3 0.2 0.2 

88 0.8 0.3 0.8 108 0.7 0.4 0.2 128 0.3 0.2 0.3 

89 1.0 0.3 0.8 109 0.5 0.5 0.3 129 0.3 0.2 0.2 

90 1.1 0.3 0.6 110 0.6 0.3 0.3 130 0.3 0.2 0.3 

91 1.1 0.3 0.4 111 0.7 0.2 0.2 131 0.3 0.2 0.2 

92 1.0 0.2 0.5 112 0.6 0.5 0.2 13? O. 3 0.2 n. 3 

93 1.0 0.4 0.5 113 0.5 0.4 0.4 133 0.3 0.2 0.3 

94 0.9 0.3 0.5 114 0.6 0.5 0.3 134 0.3 0. 1 0.2 

95 0.8 0.4 0.6 115 0.6 0.3 0.3 135 0.4 0.2 0.2 

96 0.6 0.4 0.5 116 0.9 0.5 0.4 136 0.4 0.2 0.1 

97 0.6 0.4 0.4 117 0.5 0.4 0.3 137 0.4 0.2 <0. 1 

08 0.6 0.7 0.3 118 0.6 0.5 0.2 138 0.3 0.3 <0. 1 
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TABLE I-XVI.        TEST TRIAL DEPOSITION DATA IN GPA EOR MISSION 141 
(Concluded) 

STA 
NO 

ROW 
A 

ROW 
B 

ROW 
C 

STA 
NO 

ROW 
A 

ROW 
B 

ROW 
C 

139 0.2 0.4 <0. 1 159 0.1 0.2 0.2 
i 

140 0.2 0.4 <0. 1 160 0.1 0.2 0.3 

141 0.3 0.3 <0. 1 161 0.2 0.2 0.3 

142 0,3 0.2 <0. 1 16? 0.2 0.3 0.2 

143 0.2 0.3 <0. 1 163 0.2 0.3 0.1 

144 0.2 0.3 <0. 1 164 0.1 0. 1 <0. 1 

145 0.2 0.3 <0. 1 165 0.2 0.1 <0. 1 

146 0.2 0.3 <0. 1 166 0.1 0. 1 <0. 1 

147 0.1 0,2 <0, 1 167 0.1 0.1 <0. 1 

148 0.1 0.3 <0. 1 168 0.1 0.2 0. 1 

149 0.1 0.3 <0. 1 169 0.1 0. 1 <0. 1 

150 0.1 0.2 <0. 1 170 0.1 0. 1 <0. 1 

151 0.1 0.4 <0. 1 171 0.1 0.2 <0. 1 

152 <0. 1 0.2 <0. 1 172 0.1 0.2 0. 1 

153 <0. 1 0.3 <0. 1 173 0.2 0.2 <0. 1. 

154 O. 1 0.2 0.1 174 0.1 0. 1 <0. 1 

155 <0. 1 0.3 0.1 175 <0. 1 0. 1 <0.1 

156 <0. 1 0.2 0.2 176 0.1 0. 1 <0. 1 

157 • o.i 0.2 0.2 177 <0.1 0. 1 <0. 1 

158 0.2 0,3 0.3 178 <0. 1 0. 1 <0. 1 
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TABLE I-XVII.    TEST TRIAL DEPOSITION DATA IN GPA FOR MISSION 139 

STA 
NO 

ROW 
A 

ROW 
B 

ROW 
c 

STA 
NO 

ROW 
A 

ROW 
B 

ROW 
c 

STA 
NO 

ROW 
A 

ROW 
B 

ROW 
C 

1 
16 0.0 0.0 0.0 36 1.0 0.2 0.4 56 0.8 0.9 0.4 

17 <0. 1 0.0 0.0 37 1.0 0.2 0.5 57 0.8 0.8 0.4 

18 <0. 1 0.0 0.0 38 0.9 0.2 0.4 58 0.7 1.0 0.5 

19 <0. 1 0.0 0.0 39 1.0 0.2 0.5 59 0.7 0.8 0.4 

20 <0. 1 0.0 0.0 40 1.1 0.2 0.4 60 0.6 0.8 0.4 

21 0.2 0.0 0.0 41 1.0 0.3 0.4 61 0.7 0.9 0.4 

22 0.3 0.0 0.0 42 1.1 0.2 0.4 62 0.6 1.0 0.4 

23 0.3 0.0 <0. 1 43 1.1 0.2 0.5 63 0.9 0.7 0.5 

24 0.2 0.0 <0. 1 44 1.1 0.2 0.5 64 0.9 0.8 0.5 

25 0.2 0.0 <0. 1 45 1.1 0.2 0.7 65 1.2 0.6 0.4 

26 0.2 <0. 1 <0. 1 46 1. 1 0.4 0.8 66 0.8 0.6 0.4 

27 0.3 <0. 1 <0. ] 47 0.8 0.5 0.7 67 0.9 0.6 0.6 

28 0.6 <0. 1 <0. 1 48 0.7 1.1 0.5 68 0.9 0.6 0.5 

29 1. 1 <0. 1 <0. 1 49 1.0 0.7 0.3 69 0.9 0.6 0.6 

30 0,8 <0. 1 0.1 50 1.1 0.8 0.4 70 0.8 0.7 0.7 

31 1.0 0.1 <0. 1 51 1.1 1.2 0.4 71 0.8 0.7 0.6 

32 0.7 0.1 0.2 52 1.0 1.2 0.3 72 0.7 0.8 0.5 

33 0.6 0.1 0.2 53 1.3 1.7 0.4 73 0.7 0.6 0.6 

34 0.6 0.1 0. 3 54 1.0 1.9 0.4 74 0.8 0.7 0.6 

35 1.2 0.2 0.2 55 1.0 1.2 0.5 75 0.7 0.6 0.7 
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TABLE I-XVII.    TEST TRIAL DEPOSITION DATA IN GPA FOR MISSION 139 
(Continued) 

STA 
NO 

ROW 
A 

ROW 
B 

ROW 
c 

STA 
NO 

ROW 
A 

ROW 
B 

ROW 
C 

STA 
NO 

ROW 
A 

ROW 
B 

ROW 
c 

76 0.9 0.6 1.0 96 0.8 0.6 0.8 116 0.3 0.4 0.2 

77 0.9 0.7 0.8 97 1.2 0.6 0.7 117 0.3 0.3 0.2 

78 0.8 0.8 1.0 98 0.8 0.7 0.7 118 0.3 0.4 0.2 

79 0.6 0.6 0.7 99 1.2 0.5 0.7 119 0.3 0.3 0.1 

80 0.5 0.6 0.8 100 0.9 0.4 0.6 120 0.3 0.4 0.2 

81 0.6 0.7 1.2 101 0.7 0.6 0.8 121 0.5 0.3 0.2 

82 0.5 0.5 1.0 102 0.7 0.4 0.8 122 0.3 0.3 0.2 

83 0.5 0.4 0.8 103 0.6 0.4 0.6 123 0.2 0.4 0. 1 

84 0.4 0.4 0.8 104 0.6 0.2 0.6 124 0.1 0.4 0.1 

85 0.4 0.5 0.8 105 0.7 0.4 0.4 125 0.1 0.4 0.1 

86 0.3 0.6 1.0 106 0.6 0.4 0.6 126 0.2 0.4 0.1 

87 0.5 0.6 0.9 107 0.7 0.4 0.4 127 0. 1 0.5 0.2 

88 0.4 0.5 1.1 108 0.8 0.7 0.5 128 0. 1 0.4 0.1 

89 0.7 0.7 1.0 109 0.5 0.8 0,9 129 0.2 0.3 0.1 

90 0.8 0.7 0.6 110 0.4 1.0 0.9 130 0.2 0.3 0.2 

91 0.5 0.8 0.7 111 0.6 1.0 0.9 131 0.1 0.6 0.1 

92 0.5 0.5 0.7 112 0.4 1.1 0.5 132 <0. 1 0.5 0.2 

93 0.6 0.6 0.8 113 0.3 0.6 0.4 133 0.1 0.7 0.1 

94 0.6 0.9 1.0 114 0.3 0.6 0.3 134 0.1 0.5 0.2 

95 0.7 0.8 0.9 115 0.3 0.4 0.3 135 <0. 1 0.6 0.2 
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TABLE I-XVIL   TEST TRIAL DEPOSITION DATA IN GPA FOR MISSION 139 
(Concluded) 

STA 
NO 

ROW 
A 

ROW 
B 

ROW 
C 

STA 
NO 

ROW 
A 

ROW 
B 

ROW 
c 

136 0.1 0.6 0. ] 156 0.2 <0. 1 0.1 

137 <0.1 0.5 o.: 157 0.1 <0. 1 <0. 1 

138 <0.1 0.5 0. ] 158 0.1 <0. 1 <0. 1 

139 0.1 0.5 0.1 159 0.1 0.2 <0. 1 

140 0.1 0.4 0.2 160 0.1 0.1 0.1 

141 0.1 0.4 0.2 161 0.1 0.1 0. 1 

142 0.1 0.3 0.2 162 n. i n. i 0. 1 

143 <0. 1 0.3 0.2 163 <0. 1 0. 1 0.1 

144 0.1 0.3 0.2 164 0.1 <0. 1 0.1 

145 0.3 0.3 0.2 165 <0. 1 0.1 0.2 

146 0.1 0.3 0.3 166 <0. 1 <0. 1 0.1 

147 0.2 0.2 0.3 167 <0. 1 <0. 1 0.1 

148 0.2 0.2 0.3 168 <0. 1 <0. 1 <0. 1 

149 0.2 0.2 0,3 

150 0.2 0.2 0.2 
Scat 
IPSC 

ions ] 
than 

69 - 
n i f 

253 

151 0.1 0.1 0.2 
row s A, 3, an( 1 c. 

152 0.1 0.1 0.2 

153 <0. 1 0.2 0.2 

154 0. 1 0. 1 0.1 

155 0.1 <0. 1 0.1 
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APPENDIX II 

DEFOL DEPOSITION DATA 

Appendix II contains figures that present the output of the DEFOL 
simulation for each of the seventeen test trials.   The figures are graphs 
of the deposition in gallons per acre versus the target grid location in 
feet. 
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APPENDIX III 

SWATH WIDTH RANGES 

Appendix III contains tables that display ranges of swath widths in 
feet for selected deposition levels in gallons per acre.   These swath width 
ranges are given for applicable flow rates simulated. 
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APPENDIX IV 

SWATH WIDTH DISPLACEMENTS 

Appendix IV contains tables that display ranges of swath width 
displacements in feet for selected deposition levels in gallons per acre. 
These swath width displacements are given for applicable flow rates 
simulated. 
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APPENDIX V 

FIELD DATA SWATH WIDTHS 

Appendix V contains tables that present swath widths determined 
from the field data.   These tables are used to present a comparison of 
the variability in the swaths among the three rows of any given test 
trial.    Interpretation of Tables V-I,  V-II, and V-III has been discussed 
in Section II. 5. a. of this volume.    Similarly, the swath width displace- 
ments determined from the field data are presented in Tables V-IV, 
V-V,  and V-VI.    Swath width displacements are distances that deter- 
mine the start of a swath relative to the flight path of the aircraft.    A 
negative sign indicates that the swath started on the windward side of 
the flight path and,  similarly, a positive sign indicates that the swath 
started on the leeward side of the flight path. 

Missions were conducted with high flow rates ranging from 220 
to 240 GPM and with low flow rates ranging from 110 to 140 GPM. 
These missions are identified in the tables of this appendix.    Flow rates 
for specific missions may be found in Tables II,  III,  and IV of the main 
body of this volume. 

Tables V-VII,  V-VIII,  and V-IX present the 95 percent confidence 
interval for each mission swath width over given deposition levels.   The 
DEFOL predictions of swath width are presented in the same tables. 
The 95 percent confidence interval for each mission swath width dis- 
placement over given deposition levels are presented in Tables V-X, 
V-XI,  and V-XII.    The DEFOL predictions of swath width displacement 
are also presented in the same tables. 
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TABLE V-IV. TEST TRIAL INWIND SWATH WIDTH DISPLACEMENTS 
IN FEET FOR HIGH FLOW RATES 

GPA ROW 
MISSION   NUMBER 

49 602 555 323 5040 4035 

1.0 

A 

B 

C 

-60 

-55 

-50 

-160 

-150 

-165 

-25 

-40 

-30 

70 

65 

70 

100 

95 

105 

70 

80 

75 

0.9 

A 

B 

C 

-60 

-55 

-50 

-165 

-150 

-165 

-25 

-40 

-30 

70 

65 

70 

100 

95 

110 

70 

80 

75 

0.8 
A 

B 

C 

-60 
-55 
-50 

-170 
-150 

-170 

-25 
-40 

-30 

70 
65 

70 

100 
95 

110 

70 
80 

75 

0.7 

A 

B 

C 

-60 

-55 

-50 

-170 

-150 

-185 

-25 

-40 

-30 

70 

65 

70 

100 

95 

110 

70 

80 

75 

0.6 

A 

B 

C 

-60 

-55 

-50 

-170 

-150 

-185 

-30 

-40 

-30 

70 

65 

70 

105 

95 

110 

70 

80 

75 

0.5 

A 

B 

C 

-60 

-55 
-50 

-170 

-165 

-185 

-30 

-40 

-30 

70 

65 

70 

115 

95 

110 

70 

80 

75 

0.4 
A 

B 

C 

-60 
-55 

-50 

-180 
-180 

-195 

-30 

-40 

-30 

70 
65 

70 

115 

95 

115 

70 

80 

75 

0.3 
A 

B 

C 

-60 
-55 

-50 

-180 
-190 

-195 

-30 
-40 

-30 

70 
65 

70 

120 
100 

115 

75 
80 

75 
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TABLE V-V. TEST TRIAL INWIND SWATH WIDTH DISPLACEMENTS 
IN FEET FOR LOW FLOW RATES 

GPA ROW M I 5 S I 0 N NUMB E R 

343 5046 505 345 758 247 

A -70 -70 70 - 5 -80 -85 

1.0 B -75 -70 75 -10 -75 -90 
C -80 -75 75 -10 -70 -90 

A -70 -70 70 - 5 -80 -90 

0.9 B -75 -70 75 -10 -75 -90 
C -80 -75 75 -10 -70 -90 

A -70 -70 70 - 5 -80 -90 
0.8 B -75 -70 75 -10 -75 -90 

C -80 -75 75 -10 -70 -90 

A -70 -70 70 -10 -80 -95 

0.7 B -75 -70 75 -10 -75 -90 
C -80 -75 75 -10 -75 -105 

A -70 -70 70 -10 -80 -95 
0.6 B -75 -70 75 -10 -75 -100 

C -80 -75 75 -10 -75 -105 

A -70 -70 70 -10 -80 -100 

0.5 B -75 -75 75 -10 -75 -100 
C -80 -75 80 -15 -75 -105 

A -70 -80 70 -10 -80 -100 
0.4 B -75 -75 75 -10 -80 -100 

C -80 -80 80 -15 -80 -110 

A -70 -80 70 -10 -80 -105 
0.3 B -75 -75 75 -10 -80 -100 

C -80 -80 80 -15 -80 -110 
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TABLE V-VI.   TEST TRIAL CROSS WIND SWATH WIDTH DISPLACEMENTS 
IN FEET FOR HIGH FLOW RATES 

GPA ROW MISSION   NUMBER 

440 147 227 141 139 

1.0 

A 

B 

C 

155 

140 

130 

245 

255 

205 

305 

205 

310 

260 

220 

145 

240 

380 

0.9 

A 

B 

C 

140 

140 

115 

235 

355 

255 

205 

255 

205 

290 

255 

220 

145 

240 

380 

0.8 

A 

B 

C 

140 
140 

115 

220 
355 

230 

200 
250 

190 

250 
225 

220 

145 
240 

380 

0.7 

A 

B 

C 

135 

140 

115 

220 

345 

215 

200 

205 

180 

250 

220 

215 

145 

240 

350 

0.6 

A 

B 

C 

135 

140 

115 

220 

340 

215 

165 

180 

170 

250 

205 

205 

140 

240 

335 

0.5 

A 

B 

C 

130 

130 

105 

195 

220 

200 

160 

160 

125 

235 

200 

200 

140 

235 

215 

0.4 

A 

B 
C 

125 

110 
105 

180 

210 
190 

160 

160 
120 

220 

200 
170 

140 

230 
180 

0.3 

A 

B 

C 

120 

100 

90 

175 

200 

185 

160 

160 

105 

220 

200 

170 

130 

230 

170 

188 



< 

t/a 

Q 
Z 

o 

2 

c/a 
UJ 
u 

> 
Q 
W 
H 
U 
i—i 

G 
W 
OH 

> CO 

uw 
H> 
z c/3 

w 
u 
z w 

Z  [L, 
o u 

o- 

5 

§ »—< 

< 

O 

jj LO 
NO 
CN 

LO 

CN 

o 
ON 
CN 

LO 
ON 
CN 

LO 

CN 

LO 
LO 
CN 

< 
i- 

o 
_l 
u. 

ON 
LO 

CN 
00 
CN 

1—1 

o 
CO 

o 
LO 

NO 
1—1 

CN 

CO 
00 

NO 
I—1 

CO 

o 
NO 
NO 
I—1 

NO 
ON 

CO 
NO 

ON 
OO 

O 

CN 

l> 

i—i 

CN 
CO 

NO 
ON 

CO 
CO 
CN 

CO 

i—l 

o 
CO 

LO 
CN 
CN 

o 
CN 

LO 

CN 

z 
o 
1- 
1—1 

V) 

UJ 
Q 

< 
o 
00 

• 

_l 
o 
u. 
UJ 
Q 

O 
NO 
CN 

LO 
NO 
CN 

LO 
00 
CN 

O 
ON 
CN 

IO 
CO 
CN 

O 
LO 
CN 

< 
t- 
< 

9 
u_ 

i—i 

lO 
NO 
CN 

co 
oo 

CO 

CO 
00 

LO 
CN 
CN 

o 
LO 

ON 
CN 

oo 
O 

CN 
i—I 

CN 
ON 

O 
CN 

00° 
CO 
CN 

o 
oo 

ON 
o 
CO 

o 

NO 
CO 
CN 

NO 
CN 

NO 
ON 
CN 

ON 

CN 
CN 

•—I 

CN 

d 
CN 

t- 
1—1 

to 

UJ 
Q 

< 
a 

d 

o 
LL 
UJ 
Q 

IO 
LO 
CN 

IO 
LO 
CN 

O 

CN 

o 
oo 
CN 

lO 
CO 
CN 

LO 

CN 

< 
1— 
< 
Q 

Q 
_l 
U. 

CO 
00 

d 
LO 
CN 

1—1 
LO 

CN 
o 
CO 

NO 

ON 
CN 
CN 

o 
o 

00 
CN 

NO 
CO 

o 
CN 

i—i 

CO 

ON 
i—i 

CO 

ON 
lO 

CN 

r—( 

CN 

CN 

o 
LO 

00* 
CO 
CN 

o 
LO 

1—1 

00 
CN 

CO 

ON 
CN 
CN 

ON 
CN 

r-° 
NO 
CN 

t—t 

UJ 
Q 

< 
a. 

8 

_J 
o u_ 
UJ 
a 

o 
IO 
CN 

O 
LO 
CN 

IO 
NO 
CN 

o 
CN 

o 
CO 
CN 

LO 
CO 
CN 

* 
Q 
u. 

o 
o 
LO 
NO 
CN 

O 
o 
LO 
NO 
CN 

CO 
oo 

d 
CO 
CN 

r—i 
IO 

CN 
00 
CN 

o 
LO 

I—1 

1—1 

CN 

CO 
oo 

r—1 
I—1 

CO 

i—i 

•—i 

LO 
CN 

o 
LO 

LO 
NO 
CN 

o 
o 

CN 

NO 

CN 

CN 

CO 

ON 
CN 
CN 

ON 
CN 

t-N 
NO 
CN 

i/> 

T. 
_l 

at 
UJ 

_J 

UJ 
Q. 
a. 
3 

C£ 
UJ 

5 
_l 

a: 
UJ 

a. 
Z> 

a. 
UJ 

_i 

UJ 
a 

ex. 
UJ 

3 
_i 

a. 
UJ 

0- 
UJ 

3 
_l 

a. 
tu 
a. 
o 

UJ UJ 
a. 
a 
3 

M
IS

SI
O

N
 

NO
 o\ CN 

O 
NO 

LO 
LO 
LO 

CO 
CN 
CO 

o 
o 
LO 

LO 
CO 
o 

CO 

i 
LU 

UJ 

LU 5 

o 

UJ 

OL 
LU 
Q_ 
CL 
r> 
to 

189 



3 
3 

g 
1- 

I/) 

2 
UJ 
Q 

< 
CL 
(3 
"<* 
d 

_i 
O 
U- 
UJ 
o 

o 
O 
CO 

m 
o 
CO 

O 

CO 

o 
m 
CO 

m 
NO 
CN 

m 
IN 
CN 

< 
< 
Q 
O 
_l 
UJ 

U- 

O 
00 

CO 
o 
CN 

o 
CN 

ad 
CN 
CO 

i—I 

CN 
CN 

CO 
NO 

od 
CN 
CO 

CO 
ON 

NO 

CO 

i—i 

d 
NO 

ON 
00 

d 
i—i 
CO 

i—1 
i—l 

ON 
i—1 

CO 
CO 

1—1 

CN 

<* 
CO 

i—i 
CO 

•«* 

CN 
CN 
CN 

NO 
in 

00 
CN 

K 

in 

UJ 
Q 

g 
CD 

d 

_J 
o u_ 
UJ 
o 

O 
O 
CM 

o o 
CM 

o 
CN 
CO 

m 
CN 
CO 

in m 
CN 

m 
NO 
CN 

< 
< 
Q 

Q 
_J 
UJ 
»—* 
u_ 

IN 
m 

ON 
oo 
CM 

o 
1—1 

1—1 

CN 
CO 

00 

i—1 
CN 

m 
00 

CN 
CN 
CO 

m 
o 
in 
CO 
CO 

in 
ON 

d 
CO 

CO 
o 
d 
m 
CN 

o 
CO 

CO 
i—i 

CN 
CN 

ON 
CO 
CN 

oo 

NO 
i—1 
CO 

o 

CO 
CN 
CN 

NO 
CN 

CO 
oo 
CN 

1- 
KM 

in 
2 
UJ 
o 

< 
CL 

NO 

d 

_J 
o u. 
UJ 
Q 

IN 
CN 

O 
oo 
CN 

m 
o 
co 

o 
CO 

O 
m 
CN 

o 
NO 
CN 

< 
< 
Q 

_) 
UJ 

u_ 

m 

d 
o 
CM 

CN 
o 
in 
o 
CO 

CN 

•—1 
CN 

NO 
r^ 
i-H 
CN 
CO 

oo 
NO 

d 
oo 
i—1 

ON 
ON 

in 

ON 

CN 
CO 
CN 

ON 
CO 

NO 
o 

CO 
ON 

ND 
CO 
CN 

CO 
IN 

i—1 
o 
CO 

ON 
NO 

"^ 
CN 
CN 

1—1 

CO 

ON 

CN 

in 

_i 

Of 
UJ 

_l 

C£ 
UJ 

=> 

UJ 

c5 
_i 

C£ 
UJ 
Q. 
CL 
15 

UJ 

_l 

UJ 
a. 
CL 
Z3 

a: 
UJ 

5 
_l 

UJ 
CL 
CL 
3 

UJ 

S 
_l 

or 
UJ 
CL 
CL 
D 

UJ 

3 
IX 
UJ 
CL 
CL 

M
IS

S
IO

N
 

NO
 ON CN 

O 
in 
m 
in 

CO 
CN 
CO 

O 
^* 
o 
m 

m 
CO 
o 

UJ P z 
UJ u z 
UJ 
Q 

or 
UJ 

UJ 
CL 
Q. 5 
in 
UJ 

< 

190 



o 

< 

h 
9 

X 

< U 
CO 

Q 
Z 
i—i 

g 
i—i 

o 

< 
> 
Q 
Ui 
H 
U 
I—i 

Q 

OH 

CO 

CO 

2 
< 
> 

co 
W 
H 
< 

UJ 
u 

p 
I—I 

2 
O 
U 

in 
CTx 

> 
I 

> 

CQ 

< 

o 

1- 

£ 
UJ 
Q 

O u. O 
vO 
CM 

in 
CM 
CM 

m 
ON 
I—I 

o 
CM 

O 
m 
CM 

in 
i—: 

CM 

< 
1- s 
Q 
_J 
U. 

CO 

o 
CM 

ON 
CM 

CM 

CO 

NO 
CO 
I—1 

CO 
CO 

d 
CO 
CM 

o 
o 
NO 
CO 

1 

CO 
CO 

ON 

m 

i—i 

CM 

NO 
i—i 

NO 
CO 
m 

CO 
00 

d 
CM 
CM 

in 
CM 

CM 

o 
o 
NO 
ON 
1—1 

NO 

d 
i-H 
CO 

1 
oo 

cS 

_l 
o 
LL 
UJ 
Q 

o 
m 
CM 

o 
CM 
CM 

in 
ON 
r—i 

m 
m 
CM 

o 
CM 

o 
1—1 

CM 

< 
1- 
< Q 

9 
u. 

•—i 

d 
o 
CM 

CO 
OO 

ON 

CM 

o 
m 
00 
00 

o 
in 

CO 

oo 

CM 

1 

•—I 
in 

i—i 
NO 
in 

o 
o 

NO 
1 

NO 

d 
o 

i—i 

in 
i—i 
CM 

CO 
00 

NO 
CM 

CO 

d 
ON 
i-H 

o 
ON 

CM' 
i-H 
CO 

z 
o 
(- 
1/1 

lij 
Q 

< a. 
u> 

ON 

d 

_l 
o u. 
LU 
Q 

O 
CM 

in 

CM 

o 
ON 
i—l 

o 
m 
CM 

m 
CO 
CM 

o 
1—1 

CM 

< 
< 
Q 

Q 
_l 
U- 

I—1 

d 
o 
CN 

CO 
00 

ON 

CM 

CO 
00 

d 
o 
in 
CM' 

I-H 

00 

ON 
CM 
i—l 

i 

i—i 
m 
NO 
m 
m 

CO 
CO 

CM 
ON 

I 

CO 
CO 

CM 
o 

•—1 

in 
.—1 
CM 

CO 
oo 

NO 
CM 

CO 
ON 

CO* 

i-H 

o 

ON 
1—1 
CO 

»—< 
K- 
1-4 

I/) 

£ 
UJ 
Q 

< 

o 
« 

_1 
o u. 
LU 
Q 

O 
CO 
CM 

in 
i—i 
CM 

o 
ON 
i—I 

o 
CM 

o 
CO 
CM 

O 
i—l 
CM 

< 
< 
Q 

Q 
_l 
U. 

i—i 

d o 
CM 

CO 
oo 

ON 

CM 

ON 

ON 

o 

NO 

in 
i—i 

o 
m 
CM 
CM 
i—l 

O 
m 
CM 
CM 
m 

ON 
m 
CM 
00 

i-H 

o 

i-H 

in 
i-H 
CM 

CO 
00 

NO 
CM 

ON 

ON 
NO 
i-H 

1—1 

m 
d 
CM 
CO 

u r* 

to 

M 

pa* 
_J 

UJ 

_) 

CL 
UJ 
CL 
Q. 
15 

UJ 

_J 

UJ 
D. 
a. 
_0 

UJ 

1 
CL 
UJ 

at 
UJ 

3 
_j 

CL 
UJ 
£L 
Q. 
3 

CL 
UJ 

_J 

CL 
UJ 
0. 
0. 
3 

at 
UJ 

8 
_i 

CL 
UJ 5. 
CL 

M
IS

SI
O

N
 

N
O

 CO 
<* 
CO 

NO 

o 
m 

m 
o 
m 

m 
CO 

OO 
m 

CM 

cc 
UJ 

UJ 
u 
z 
UJ 
Q 

UJ 

c 
z 

191 



o 
^ 
h 
< 

a 
H 
Q 
i—i 13 

£ 
- 

3 
•—1 

H U 
r 

< o 
=5 U 
l/J 

n GO 

S UJ 

£ J z < 
i—i > 

G D 
W 
h 

2 u 
t—1 

< a 
> LU 
p$ g 
W UH 

00 

•—i in 

pq 
U S3 
w co 
n UJ 
i—i H 
UH << 
/. err; 
() 
o£ 
in 

O 2 
ON PH 

3 

g 
>—1 

1- 

1/1 

UJ 
Q 

< 
<J 

CO 

d 

o u. m 
CM 
CO 

o 
m 
CM 

o 
o 
CM 

m 
•>* 
CO 

O 
o 
CO 

m 
CM 
CM 

< 

o 
_J 
u. 

m 
m 

vd 
ON 
I—1 

1—1 

1—I 

NO 
00 
CM 

NO 

NO 

CM 

o 
o 
d 
NO 
CO 

NO 
CO 

CO 

•—I 
CO 

ON 

m 

NO 
o 
ON 

o 
CO 

i—i 
NO 

in 

o 
o 

vd 
CM 
CM 

NO 

d 
CO 

ON 

m 
CM 

i-H 

in 

in" 
o 

s 
(- 
•—< 

CO 

2 
yj 5 

< a. 

d 

_l 
o 
LL 
UJ 
O 

o 
o 
CO 

in 
CO 
CM 

O 
o 
CM 

o 
CM 
CO 

in 
oo 
CM 

o 
CM 
CM 

< 
< 

9 
u_ 

CN 

ON 

o 
CN 

o 
in 
m 
CM 

NO 
i—i 

CM* 
CO 
CM 

OO 

ON 
CM 

o 
in 

i—i 
CO 

CO 
00 

NO 
I—1 

CM 
h» 

ON 
00 
CM 

i-H 

CO 
t—I 

in 

1—1 

in 
CO 
CM 

CO 
00 

00 
CM 

NO 
CO 

in 
CM 

i—i 
CO 

ON 
NO 
co 

g 
i- 
<—• 

2 
UJ 
Q 

< 
a. 
e> 
m 

d 

o u. 
UJ 
Q 

in 
oo 
CM 

o 
CO 

CM 

m 
ON 
I—I 

o 
o 
CO 

o 
CM 

o 
CM 
CM 

< I— 
< 
Q 

Q 
_l 
U_ 

I-H 

in 
o 
CM 

CO 
00 

•<* 

in 
CM 

O 
i—i 

CM 
00 
1—1 

m 
•<* 

o 
CO 

O 
m 
NO 

o 
CO 

CO 
OO 

NO 

o 
•<* 

oo 
NO 

in 
o 
CM 

00 
ON 

d 
CO 
oo 

in 
CM 
CM 

i—l 

in 

CM 

o 

d 
ON 
i—l 

O 
CO 

ON 
oo 
CO 

2 
O 

UJ 
a 

< 
o 
^o 

_J 
o 
UL 

UJ 
Q 

O 

CM 

in 
CM 
CM 

in 
ON 
i—1 

o 
00 
CM 

o 
NO 
CM 

in 
i—i 

CM 

* 
O 
_l 
1L 

CO 

ON 
o 
CM 

ON 
CM 

CM 

00 
o 
NO 
NO 
1—1 

m 
CM 

o 
CO 

CM 
•—I 

CO 
OO 
CM 

OO 
oo 

NO 
ON 
CO 

in 
ON 

CM 
O 
CM 

CM 

CO 
NO 

CO 

ON 
CM 
CM 

ON 
CM 

l> 
NO 
CM 

o 
in 

d 
ON 
i—i 

o 
m 
ON 

CO 

M 

to 
1- 

_l 

UJ 

_l 

UJ 
CL 
a 

a: 
UJ 

or 
UJ 

0. 
3 

on 
UJ 

_l 

a: 
UJ 
a. 
Z> 

UJ 

_l 

UJ 
a 
0. 

a: 
UJ 

5 
a: 
UJ 
a 
Q- 
z> 

UJ 

S 
_J 

UJ 

a. 
Z> 

M
IS

S
IO

N
 

NO
 CO 

CO 

NO 

o 
in 

m 
o 
in 

m 

CO 

oo 
m 

CM 

_J 

% 
IX 
LU 

UJ 
u 
UJ 5 

u 
or 
UJ 

Q 

LU 

a 

in 
LU 

a 
2 

192 



H 
5 
£ 
K 
h 
< c/i 
=s w 
oo D 
n J 
7 <J 
t—i > 

Q 
00 UJ 
OH 
& U 
U Q 
OS w 
O ei 
fc DH 

2 00 

< 
> 
cr; 
w 

c/a 

> 

S 
oo 
w 

i—i H 
w < 
u K 
2 

Q 
=2 
O 

fc  PH 

o u O 
I—| 

E^ X 
ITS H 
ON < 

X 
i—i 

> 

•^ 

-J 
CO 
< 
H 

g 
•—• 

in 
2 
UJ 
D 

< 
Q. 

00 

d 

-J o 
UJ o 

o 
CO 

o 
CO 

lO 
ON 
CO 

O 
ON 
CO 

in 
o 

< 
1- 

g 
o 
_l 
UJ 
1—t 

u. 

ON 
NO 

d 
NO 
i—l 

NO 

CN 

CN 

lO 
NO 

lO 

i 

CN 
CO 

CN 
NO 
CN 

O 
i—i 

i—i 

NO 
i—1 

CN 

CN 

CO 
i—i 

CO 
m 
in 
CN 
CO 

i—i 

CN 

<* 
CO 

1 

in 
m 
r^ 
CN 
CO 

g 
1—4 

to 

Q 

< 
O 

ON 

d 

-J o 
u. 
UJ 
Q 

in 

CO 

o 
1—( 
CO 

o m 
CO 

o 
CO 
CO 

o 
NO 
CO 

< 

3 
q 
UJ 

U- 

TJ1 
CM 

d 
CO 
1—1 

NO 

ON 
r—1 

CN 

CO 
o 
CN 
CN 

i 

CO 

lO 
o 
1—1 

ON 
CO 

1—1 
CO 

i—i 
NO 

0O* 
CN 

o m 
NO 
CN 
i—l 

i 

O m 
NO 

CO 

in 
CO 

CO 

i 

oo 
NO 

NO 
o 
CO 

f- 

if) 

UJ 
Q 

< 
CJ5 

o 
1—1 

o u. 
UJ 
Q 

lO 
t—1 

CO 

O 
lO 
CN 

m 
i—i 
CO 

O 
00 
CN 

m 
i-H 
CO 

< 
1- 
< 
Q 

Q 
_l 
UJ 
>—• 

u. 

NO 

ON 
i—l 
i—l 

NO 
NO 

CO 
I—l 
CN 

o 
d 
CN 

i 

o 
in 
NO 

lO 
CO 

d 
00 

m 
NO 

ON 

i—I 

m 
ON 

NO 
CN 

in 
ON 

NO 
NO 
i-H 

o 
ON 

00 
1—1 

1 

CN 

CN 
ON 
•—1 

I/) 
1- 
»—* 

UJ UJ 
0. 

UJ 

5 
_i 

u 
UJ 
0. 
0- 
3 

at 
UJ 

S 
_l 

UJ 

0. 

a. 
UJ 

5 
UJ UJ 

cB 
_i 

ec 
UJ 

M
IS

S
IO

N
 

NO
 o 

i—1 
CN 
CN 

•—i 

•—I 

ON 
CO 
i—I 

ex. 

UJ 

UJ 
Q 

U 

U.1 

Cr' 
LLJ a. 
Q. 
r> 

UJ 

193 



h 
9 
£ -a 
~ 

0) 

h 3 

< u 
£ C 

o oo CJ 
a "•"' 

z 00 

00 i-l 
O < 
c£ > 
u Q 
ffJ u 
O H 
fe c; *—' 

2 D 

< 2 
> DH 

pi 

h CO 
Z tf 
i 1 W 
u > 
u to 
X LU w h 
i—i s 
z 
o 
u 

5: 
O 

F^fc 
in 
o- E 

CO 
i—i 

X X 
i—i 

1 

> < 
W 
_J 
cc 
< 
f-< 

5 

2 

< 
a. 
o 
m 

d 

O 
LL 

Q 

o 
00 

ID 
oo 
in 

O 
NO 
m 

in 
o 
m 

o 
CN 
in 

< 

a 
Q 
_i 
UJ 

U- 

CO 
CO 

eg 
CO 

o 
o 
C> 
CO 

ON 

NO 
o 
1—1 

r—1 
CN 

CO 

m 

oo 
O 

t^ 
CN 
CN 

CN 
ON 

CN 
NO 
m 

m 

in 
CN 
•—i 

o 
oo 

r^ 

^F 

oo 
ON 

ON 

m 
CO 

in 
CN 
m 

z 
o 
1—« 

(- »—• 

2 
UJ 
Q 

< a. 

NO 

o" 

_J 
o 
u. 
UJ 
Q 

m 
CO 

o 
1—1 
in 

in 
ON 

o 
Os 

O 
o 
m 

< 
1- 

z 
Q 
_J 
UJ 
»—« 
u. 

o 
o 
od 
O 
CO 

CO 
CO 

lO 
CN 

^t1 

in 

i—i 
i—i 

00 

CN 
i-H 
NO 

OO 
t> 

CN 
i—1 
CN 

m 
in 

d 
00 

NO 
f—1 

NO 
r—1 
I—1 

m 

d 
CO 

ON 

CN 

i—i 

00 
i-H 

CN 
CO 

</) 
2 
UJ 
a 

< 

[^ 

d 

_l 
o 
u. 
UJ 
a 

m 
O 

m 
CO 
^F 

in o 
m 
<* 

m 

>* 

< 

g 
Q 
_J 
UJ 

u. 

CN 
1/0 

ON 

1—1 

CN 
00 

CO 
Os 
TF 

CO 

in 
m 

o 
o 
CN 
00 
CO 

o 

in" 
ON 
I—I 

ON 

d 
CN 
^F 

oo 
CN 

00 

i-H 

r—i 
o 
CO 

CO 
•—i 

00 
CN 

m 

oo 
CO 
CO 

1- »—« 
0C 
UJ 

8 
_J 

a: 
UJ 
0- 
0- 
r> 

0L 
UJ 

a. 
UJ 
a. 
a. 

UJ 

3 
_i 

UJ 
a. 
a. 

UJ 

cB 
_l 

a: 
UJ 
Q_ 
0. 
3 

UJ 

cB 
UJ 
a. 
0- 

M
IS

S
IO

N
 

NO
 o 

CN 
CN 

i-H 
TF 
1—1 

ON 
CO 
r—1 

U) 

> a: 
UJ 

UJ 

Ul 

cm 
UJ 
CL 
D. 
n 

UJ 
I- 

5 
9 

5C 

194 



pE CO 

Q 

5 

CO 

Q 
Z 
I—I 

2 

> 
a 
w 
H 
U 
i—i 

Q 
UJ 

CO 

CO 

Pi 
W 

co > 

O 

CO 

< 

< 
> 

cu, 

So 

p< Uco 

ON rti 

x u 
>   J 

< 

•—« 

UJ 
Q 

< 

• 
p 

_J 
O 
u. 

8 
in in 

o 
CN 

I 

o 
in 

i 

o 
m 

m 
oo 

in 

< 

i 
o 
_) 
u. 

i—l 

vO 
I 

ON 
m 

CN 

i 

CO 
O 

i—l 
i—l 
CN 

i 

CN 
i—l 

i 

CO 
NO 

o 
in 

i 

CN 
i—1 

1 

i—i 

i—i 

NO 

o 
in 

m 

1—1 

CN 
OO 

CO 
NO 

d 
CN 
i—1 

ON 
m 

CN 
NO 

I—l 

oo 

t—< 

I/) 

£ 
UJ 
o 

< 
03 
00 

d 

_l o 
u. 
UJ 
o 

in 
NO 

l 

m 
ON 
i—l 

1 

S3 
i 

o 
m 

O 
00 

in 

< 
i- 
< 
a 

9 
U- 

i—l 

NO 
1 

ON 
m 

CN 
I 

o 
© 

CN 
ON 
i—1 

NO 

CO 
1—1 
I 

co 
NO 

O 
in 

CN 
i—i 

i 

i—i 

i—i 

NO 

o 
in 
m 

1—1 

CN 
00 

CO 
NO 

d 
CN 
i—I 

ON 
m 

CN 
NO 

.—i 

00 

I/} 

UJ 
Q 

< 

ON 

o 
u. 
UJ 
Q 

lO 
NO 

I 

o 
ON 
1—1 

1 

in o 
in 

O 
00 

m 

< 
I— 
< 
S 
o 
_i 
u. 

i—l 

NO 
1 

ON 
m 

CN 

1 

S3 
i—i 
QO 
i—l 

1 

o 
m 

00 
CO 
1—1 

1 

CO 
NO 

o 
in 

i—i 

CN 
i—I 

i—i 

NO 

o 
in 

in 

1—1 

CN 
OO 

CO 
NO 

d 
CN 
i—1 

ON 
m 

CN 
NO 

i—i 

oo 

H 
i/> 

£ 
UJ 
Q 

< 
£L 
O 
o 
i—1 

_J 
o 
U- 
UJ 
Q 

lO 
NO 

1 

in 
oo 
—H 

1 

m 
i 

m o 
00 

in 

< 

* 
o 
_l 
u. 

<* 

NO 

ON 
m 

CN 
•<* 

ON 
CN 

r^ 

i—i 
i 

CO 

ON 

CO 
i—i 

CO 
NO 

o 
m 

i 

CN 
i—l 

1 

i—i 

r—< 

NO 

Q 
in 

in 

ON 
in 

00 

i—l 
Tf 

CN 
i—l 
i—l 

ON 
in 

CN 
NO 

•—I 

00 

(/I 

1J 

a: 
UJ 

5 
UJ 
0. 
Q. 

UJ 

cB 

or 
UJ 
CL 
0- 5 

a. 
UJ 

or 
UJ 
a. 
CL 

or 
UJ 

OT 
UJ 
a. 
a. 
r> 

or 
UJ 

8 
_l 

OT 
UJ 
CL 
CL 
3 

or 
UJ 

B 
UJ 
a. 
a 
z> 

M
IS

S
IO

N
 

NO
 ON CN 

o 
NO 

m 
m 
m 

CO 
CN 
CO 

o 
o 
in 

in 
CO o 

at 
UJ 

UJ u 2 
UJ a 
U- 
~z 
o u 
OL 
UJ 

or 
UJ 
a. a 
D 
U) 
LU 

Q 
Z 

195 



— 

X c/) 
H P-i 
< D 

> 
Q 

U 

> pi 

w 
u z 
s 

JO 

H 
< 
a; 

O 

z 
Ox 
u o 
io J- 

< 
WD 
l-H 

z I 
> P-I 

PJ ^ *s CO sj 

OH 
C/) 
—• 

Q 

g 
1—' 

H 

LU 
Q 

< 
CL 

d 

_i 
O 
U. 

o 
I 

-2
40

 

LO 
lO 

1 

o 
NO lO 

oo 

lO 

2 
< 
o 
Q 
_l 
LU 

a. 

sO 
i 

ON 

CN 

I 

o 
io 

NO 
o 
CN 

I 

o 
lO 

CO 
NO 
^H 

1 

NO 

1 

o 
o 
ON 
i—1 

I 

•—i 

i—i 
sO 

O 
lO 

LO 

sO 

ON 

o 
O 

CO 
i—l 

ON 
LO 

CN 
sO 

i—i 

00 

z 
o 
H ^—• 
i/i 
O 
CL 
LU 
D 

< 
a 
(3 
in 

d 

_i 
o 
u_ 
LU 
Q 

o 
1 

o 
CN 
CN 

lO 
lO 

1 

LO 
LO LO 

oo 

LO 

< 
< 
a 
o 
_J 
LU 

LL 

sO 
i 

ON 
m 
CN 

i 

•—) 

ON 
ON 
•—I 

i 

ON 

t-- 

.—1 
i 

NO 

i 

o 
o 
ON 
I—I 

I 

o 
LO 

co 
00 

o 
oo 

I—1 
lO 

CN 
CO 
.—1 

ON 
LO 

CN 
sO 

r—1 

00 

z 
o 
t- 

1/1 
o 
CL 
LU 
Q 

< 
CL 

sO 

d 

_J 
o 
LL 
LU 
Q 

lO 
sO 

i 

O 
i—1 
CN 

o 
lO 

1 

LO 
lO 

lO 
oo 

LO 

< 
< 
a 
a 
_J 
LU 

LL 

r- 
sO 

I 

ON 
LO 

CN 

I 

CO 
ON 

I—I 
^H 
CN 

I 

CN 
i—I 

NO 

•>* 
i 

O 
o 
ON 
i—l 

i 

i—i 

sO 

o 
LO 

LO 

CO 

oo 

ON 
CN 

CN 
CN 
•—I 

ON 
LO 

CN 
sO 

1—1 

oo 

or 
LU 

_l 

OT 
LU 
CL 
CL 

or 
LU 

_i 

LU 
CL 
CL 
Z3 

or 
LU 

_l 

or 
LU 
CL 
CL 

OT 
LU 

S 
_l 

or 
LU 
CL 
CL 

or 
LU 

_l 

or 
LU 
CL 
CL 
Z3 

or 
LU 

or 
LU 
CL 
CL 
r> 

M
IS

S
IO

N
 

NO
 ON CN 

O 
NO 

lO 
LO 
lO 

CO 
CN 
CO 

o 
o 
LO 

lO 
CO 
O 

LO 

< > 
or 
LU 

LU 

LU 5 

u 
or 
LU 

or 
LU 
CL 
D. 
Z> 

l/l 
LU 

< 
O 
I—* 

Q 
Z 

196 



n- 
1/3 
U4 

- 
£ J 
X 
H 

< 
> 

<Q 
> ;-4 
C/D '- 
Q u 
ZD 
£ pi 
Z CM 
I 1 

,V1 
ex r * 
U m 
PH C£ 

CO LU 
> 

< oO 

> p-l 
cS H 
W < 
H ^ 
Z 
i—i £ 
in O 
( J K^ 

z UH 

G 
i—i c 
PL,  _l 
z o 
u 

h 
< 

fe5£ 
z 
LU 

2 
1—1 u 
X u 

1 

> < 
•J 

PL] OH 
00 

CQ 

g 

£ 
LU 
Q 

< 
Q. 
O 

d 

o 
u. 
LU 
o 

o 
i 

in 

i 

o 
ON 

m 
CO 

1 

o 
NO 

1 

m 
oo 

i 

< 

* 
Q 
_l 
u. 

i—i 

00 
i 

ON 
in 

CN 
NO 

1 

CO 
00 

od 
i 

o 
m 

NO 
1 

h- 

NO 
NO 

o 
m 

o 
00 

o 
O 

o 
1—1 

1 

O 
O 

O 
,—i 

i 

CO 
oo 

CO 
oo 

1 

o 
m 

ON 
NO 

1 

CO 
NO 

m 
.—i 
•—I 

i 

•—1 

i 

z 
o 
H- 

E 
LU 
Q 

< 
O 

00 

d 

_J 
o 
LU 
LU 
Q 

LO 

I 

LO 

i 

o 
ON 

o 
CO 

in 
in 

i 

in 
00 

< 
1— 
< 

9 
LU 

i—l 

ho 
00 

1 

ON 
in 

CN 
NO 

1 

CO 
oo 

00 

i 

o 
m 

NO 
1 

•—i 

NO 
NO 

o 
m 

o 
00 

O 
in 

m 
i—i 

i 

•—, 

•—i 
i 

i—i 

00 
1 

ON 
in 

CM 
NO 

O 
o 

d 
ON 

1 

o 
o 

o 
ON 

1 

1/5 

LU 

< 
15 

Os 
• o 

_J 
O 
LU 
LU 
Q 

in 

i 

o 
ON 

o 
CO 

1 

in 
m 

i 

m 
oo 

i 

< 
i— 
< 
O 

Q 
_l 
Lu 

i—i 

l> 
oo 

1 

ON 
LO 

CN 
NO 

1 

CO 
oo 

od 
i 

o 
m 

NO 
i 

i-H 

NO' 
NO 

o 
m 

d 
oo 

o 
m 

in 
i—i 

i 

•—i 

•—i 
i 

•—i 

00 
i 

ON 
in 

CNJ 

NO 

o 
o 

d 
ON 

I 

o 
O 

d 
ON 

1 

5 
i- •—« 

2 
LU 
Q 

< 
QL 

O 
o 
I—1 

_J 
O 
LU 
LU 
Q 

o 
1 

LO 

i 

o 
ON 

in 
CN 

m 
m 

in 
oo 

i 

< 

* 
Q 
_l 
LU 

1—1 

oo 
1 

ON 
LO 

CN 
NO 

1 

CO 
oo 

od 
i 

o 
in 

^° 
NO 

I 

I*-. 
.—1 

NO 
NO 

O 
m 

o 
oo 

o 
in 

m 
i—i 

i 

•—i 

i—i 
i oo 

i 

ON 
in 

CN 
NO 

S3 
in 
ON 

1 

h» 
1—i 

1—1 

oo 
1 

1- 

T 
_l 

CL 
LU 

s 
_J 

CL 
LU 
Q. 

CL 
LU 

8 
CL 
LU 
Q. 
0. 

CL 
LU 

8 
CL 
LU 
0. 
0- 
3 

CL 
LU 

_l 

CL 
LU 
0- 
0- 

CL 
LU 

8 
CL 
LU 
a. 

CL 
LU 

8 
CL 
LU 
5. 

M
IS

SI
O

N
 

NO
 

OO 

CO 

NO 

o 
LO 

m 
o 
m 

m 

CO 

oo 
in 

CN 

LU 
a 

at 
LU 

197 



1 
1 

c/j 

Q 
Z 

z 
1—1 

pi 
o 

< 

< 
> 
Q 
U4 
H 
U 
i—i 

Q 

oo 
D 
oo 

w 
H 
Z 

w 
Z 
W 
D 
i—i 

Z 
c 
u 

C/j 
U4 
h 
< 

O 

[In 

o 

oo 
h 

•-J Z x £ 
>2 w w u 

< CM 
H C/J 

g »—< 
h- 

1/1 

£ 

< a o 
CO 

d 

o 
u. O 

NO 
o 
00 

1 

m 
ON 

in 
i 

m 
NO 

in 
00 

i 

< 

2 
o _) 
UL 

1—1 

00 

ON 
uO 

CN 
NO 

I 

o 
in 

in" 
oo 

i 

i—1 

i 

ON 
m 

CN 
NO 

1—1 

00 

CO 
00 

CO 
1—1 

1 

o m 

i 

o 
o 
d 
00 

1 

o 
o 
d 
oo 

1 

vO 

i-H 

1 

ON 
m 

CN 
ON 

1 

0.
 5
 
G
P
A
 

DE
PO
SI
TI
ON
jO
. 
4
G
P
A
 

D
E
P
O
S
I
T
I
O
N
 

_l 
o 
U- 
UJ 
o 

ID 
in 

i 

m 

i 

in 
ON 

in 
i 

m 
NO 

1 

in 
CO 

1 

< 
< 
Q 

9 
u_ 

l> 
OO 

1 

ON 
m 

CN 
NO 

1 

o 
in 

in 
00 

•—i 

i-H 

i 

ON 
m 

CN 
NO 

1—1 

00 

co 
00 

00 
1—1 

1 

O m 

i 

o 
o 
d 
oo 

1 

O 
O 

d 
00 

1 

NO 

r—{ 
1 1 

1 

o 
o 
ON 
00 

o 
u. 
UJ 
Q 

m 
in 

i 

m 

i 

o 
ON 

o 
1 

m 
NO 

1 

m 
00 

1 

< 
i— 
< 
a 

a 
_i 
u. 

i—i 

00 
i 

ON 
in 

CN 
NO 

i 

o 
in 

d 
oo 

i 

NO 
NO 

1 

ON 
in 

CN 
NO 

r—i 

oo 

CO 
oo 

00 
1—1 

o m 
-*" 

i 

CO 
oo 

CO 
oo 

1 

o 
in 

ON 
NO 

1 

CO 
oo 

00 
o 
1—1 

1 

o 
in 

g 
f- — 
en 

£ 

< 
a. 
a> 

d 

o 
LL 
UJ 5 

o m 
i 

m 

i 

o 
ON 

in 
co 

1 

o 
NO 

1 

m 
oo 

< 
i- < a 
a 
_i 
U- 

1—1 

oo 
1 

ON 
in 

CN 
NO 

CO 
oo 

oo 
f-. 

1 

o m 

NO 
I 

r—1 

NO 
vO 

O 
in 

d 
00 

o 
o 
d 
i—i 

i 

o 
o 
d 
•—i 

i 

CO 
oo 

CO 
oo 

1 

o 
in 

o\ 
vO 

1 

CN 
i—1 
i—1 

I 

ON 
m 

oo 
i 

to 
1- 

T 

_I 

CL 
UJ 

5 
_J 

CL 
UJ 
CL a. 

c* 
UJ 

5 
CL 
UJ 
D_ 
0. 

CL 
UJ 

_l 

CL 
UJ 
0- 
0_ 
13 

a: 
UJ 

CL 
UJ 
a 
CL 
3 

CL 
UJ 

_j 

CL 
UJ 
0_ 
a. 
z> 

CL 
UJ 

cB 
UJ 
5. 
Q. 
3 

M
I
S
S
I
O
N
 

N
O
 

CO 

NO 

o 
in 

m 
o 
in 

m 

CO 

00 
m >* 

CN 

CL 
UJ 

LU 

z 
UJ a 

u 
CL 
UJ 

CL 
UJ 
O- a 

IS) 
UJ 

Q 
Z 

198 



< 

a 

3 
< 
> 
Q 

H 
U 

oo P-l 

O  OH 

U 
PS 
o 
I/) 

< 
> 
a: 

h z 

oo 
D 

> 
00 
W 

< 

o 
J 

&5Z 
LO rxi 
OsVg 

U 
~< 

Q W 
•J 
< 

g 
y- 
i—< 

CO 

£ 

< 

oo 

d 

_j 
O 
IL 
LLJ 
Q 

o 
00 

LO 

CN 

LO 

i—i 

O 
LO 
CN 

o 
<—* 

2 

9 
UJ 
1—1 

IL 

CO 
oc 

LO 
ON 

o 
LO 

NO 

oo 
CM 

d 
00 

oo 
CO 

NO 
iO> 

CO 
LO 

CO 
CO 
1—1 

i—l 

CO 
ON 
CN 

i—i 
ON 
i—l 

,—1 
LO 

i—* 

CN 

oo 

00 
CO 

1 

oo 

00 

lO 

o »—» 
h- 

l/> 

tu 
o 

< 
<s 
ON 

d 

o 
UL 
LU 
Q 

LO 
oo 

LO 
00 
CN 

o 
ON 
1—1 

o r-- 
CN 

LO 
oo 
i—i 

< 
1- 

Q 
_1 
LU »—< 
LL. 

CO 
oo 

LO 

o 
LO 

r-* 
NO 
•—I 

NO 

o 
CN 
CN 
r—t 

oo 
CN 

i—1 

o 
o 
d 
LO 
•—1 

CO 
CO 

CO 
ON 

CN 

i-H 
i—l 

00 
NO 

ON 
00 

—" 
CO 

oo 
•>* 

00 
CO 

1 

oo 

00 

LO 

1—« 

2 
LU 
O 

<£ a. o 
o 
1—1 

_l 
o 
LL 
LU 
Q 

O 
Os 

o 
o 
CO 

LO 
ON 
i—l 

o 
oo 
CN 

LO 
ON —^ 

< 
1- < a 
a 
_i 
LU 
•—< 

IL 

CO 

d 
i—i 
i—i 

.—I 
ON 

CN 

.—I 

NO 
oo 
1—1 

m 
ID 

CO 
•—i 
CO 

00 
o 

ON 

CN 
ON 

d 
00 
CO 

ON 
CO 

1—1 
LO 
i—1 

OO 
CN 

LO 

CO 

oo 

oo 
CO 

1 

oo 

od 
LO 

CO 

»—< 
_J 

oc 
LU 

5 
_l 

DC 
LU 
0. a. 
3 

oc 
LU 

_J 

oc 
LU 

a. 

OC 
LU 
•2. 
O 
_l 

oc 
LU a. 
3 

OC 
LU 

_l 

OC 
LU 

a. 
73 

oc 
LU 

cS 
_J 

oc 
LU a. 
0. 

M
IS

SI
O

N
 

NO
 o 

i—1 
CN 
CN 

i—l 
-* 
.—1 

ON 
CO 

</> 

> 
LU 

LU 

o 
or 
LU 

a: 
LU 
0- 
o_ 
:D 

LO 
LU 

199 



- 

h 

co 
C 
Z 

o 
3 
O c 
o 
U 

> 
Q 

CO f-i 

Ou 
U Q 

o 
b 

OH 

co 
CO D 
-I   ^ 
< c* 
> W 
B: > 
U-l CO 
H w 
ZH 

o 
u z 
b 
Q 
i—i 

b z 
c 
u. 

CO 
H 

1—1 m 
1—' <£i x2 
>u 
w< 
ti" to 

1- 
M 

LU 
O 

< 
<2> 

d 

_i 
O 
U- 
LU 
O 

O 
CN 

10 
CO 
,—1 

0 
0 
CN 

O 
CO 

< 
< O 
O 
_J 
LU 

UL 

CO 
OO 

LO 
OO 

8 
LO 
1—1 

NO 
1—1 

CN 

i-H 

00 

CO 
CN 

OO 
ON 

O 
IO 

00 
ON 

0 
LO 

1—( 

NO 
1—1 

CO 
00 

1—1 

vO 
CN 

CO 
CO 

CN 

0 
0 
1—1 

CN 
CO 

2 
0 

h- 

tO 

LU 
Q 

< 
Q. 
O 

d 

_l 
O 
LL 
LU 
Q 

10 
sO 

LO 
CN 
CN 

O 
IO 
1—1 

LO 

CN 

LO 
•<* 

•—1 

< 
1- 

_j 
LU 

LL 

NO 
r—1 

ON 

OO 

CN 
vO 
1—( 

sO 

CN 
00 

CO 
O 
^* 
CO 

CN 

1—1 

co 
NO 

d 
ON 
1—1 

O 
LO 

LO* 
LO 
1—1 

O 
LO 

OO 
CN 

r-" 
CO 

1 

1—1 

d 
00 

1- 

to 

s 
LU 
Q 

< 
CL 
O 

• 
c 

_J 
O 
LL 
LU 
O 

O LO 

CN 

O 
NO 
1—1 

LO 
CO 
CN 

0 
NO 
1—1 

< 
1- < 
0, 

0 
_i 
LU 

LL 

1—1 

ON 

00 

CN 

r—1 

NO 
OO 

CN 

NO 
1—1 

CN 
NO 
1—1 

00 

r-" 
CN 
CN 

CO 

1—1 

00 
1—1 

CO 
co 

LO 

CN 

00 

06 
CO 

1 

00 

00 

LO 

co 
1- 

2: 
_i 

LU 

3 _i 

at 
LU 
CL 
CL 
3 

at 
LU 

at 
LU 
CL 
CL 
Z> 

at 
LU 

3 
_J 

at 
LU 
OL 
CL 
3 

at 
LU 

at 
LU 
CL 
CL 

at 
LU 

3 
_i 

at 
LU 
CL 
CL 

M
IS

S
IO

N
 

NO
 0 

1—1 

r- 
CN 
CN 

i—l 

1 1 

ON 
CO 
1—1 

_J < > 
at 
LU 

LU 
U 
2 
LU a 
»—t 

LL 

O 

at 
LLl 

U-l 
CL 
CL 
Z) 

LO 
LU 

a 

200 



REFERENCES 

1. House,   W. B.,  et al.,  Assessment of Ecological Effects of 
Extensive or Repeated Use of Herbicides,   MRI Project No.   3103-B, 
Midwest Research Institute,  Kansas City,  Missouri,   15 August - 
1 December 1967,  Unclassified. 

2. Unofficial Log, Special Aerial Spray Flight,  309th ACS,  315th 
ACG (Unpublished). 

3. Calder,  Kenneth L., The Numerical Solution of Atmospheric 
Diffusion Equations by Finite-Difference Methods,  Technical 
Memorandum 138,  Department of the Army,  Aerobiology and 
Evaluation Laboratory,  Fort Detrick,   Maryland,   May 1969, 
Unclassified. 

4. Smith,  Theodore B.,  and Miller,   Robert L.,   Victoria Diffusion 
Trials,   Volume I,   MRI66 FR-374,  Meteorology Research,   Inc. , 
Altadena, California, May 1966, Unclassified. 

5. Ettenheim,  G. P.,  Jr.,  and Crum,  C.  L.,   Matagorda Deposition 
Trials,   MRI67 FR-468,   Meteorology Research,   Inc. ,  Altadena, 
California,  January 31,   1967,  Unclassified. 

6. McCall,  C.  H.,  et al.,  Critical Review of Current and Planned 
Protective Procedures,  Final Report for Task No.  31 on Collective 
Protection Against CB Agents,  Book 3:   Weapon Systems Effective- 
ness,  FILIS-A Computer Module,  CB-67-2378-7. 3,  AiResearch 
Manufacturing Company,  Los Angeles,  California,  October 1968, 
Unclassified. 

7. Milly,  George H.,  Atmospheric Diffusion and Generalized 
Munitions Expenditures,   ORG No.   17,  U. S.  Army Chemical 
Corps,  Operations Research Group,  Army Chemical Center, 
Maryland,   May 1,   1958,  Unclassified. 

8. Pre-publication data sheets for defoliation trials,  Project 5172W3, 
Eglin Air Force Base,  Florida,  Unclassified. 

9. Joint Munitions Effectiveness Manual (Air to Surface),  Weapon 
Effectiveness,  Selection and Requirements (Defoliants),  Air 
Force TH 61A1-1-1-4,  April 5,   1968,  Confidential. 

201 

(The reverse of this page is blank) 



UNCLASSIFIED 
Security Classidcaiion 

DOCUMENT CONTROL DATA -R&D 
(Security rim* titicmtion at title,  body ot nbstrmct tinj indexing annotation must he entered when the overall report In ctntKlt.ju) 

Tj*.  RtPOMT   SECURITY    CLASSIFICATION 

UNCLASSIFIED 
1    ORIGINATING  ACTlviTv  (Corporate author) 

Booz,  Allen Applied Research,  Inc. 
P.  O.  Box 1797 

in Air Force Base,   Florida 32542 Egli 
2b.   GROUP 

' METHODS FOR PREDICTING CONTAMINATION DENSITY AND OFF-TARGET 
DRIFT OF DEFOLIANT MATERIALS.  VOLUME I,  METHODOLOGY AND 
SUMMARY OF RESULTS.  

A.  OESCRIPTIVE NOTES (Typr ot report and Inclusive dales) 

Final Report - 1 September 1968 through 31 August 1969. 
3.   AU TMOR:») (First nmme, middle initial.  Imat nnme) 

Nolan E. Taconi, Jr. 
Joseph M. Jones 

6-   REPOR T   O A TE 

March 1970 
7».   TOTAL NO. or PAGES 

201 
76.   NO.   OF   REFS 

9 
•a.   CONTRACT   OR   GRANT   NO. 

F08635-68-C-0015 
9a.   ORIGINATOR'S  REPORT   NUMBERISI 

6.   PROJEC T   NO. 

9h.  OTHER  REPORT NOISI (Any other numbers Ihmt may oe mtstttneil 
this report) 

AFATL-TR-70-26,  Vol.  I 
IC.   DISTRIBUTION   STATEMENT 

This document is subject to special export controls and each transmittal to 
foreign governments or foreign nationals may be made only with prior approval 
of the Air Force Armament Laboratory (ATM).  Eglin AFB.  Florida 32542. 

II.   SUPPLEMENTARY   NOTES 

13     A O S T R . 

12.   SPONSORING  MILITARY   ACTIVITY 

Air Force Armament Laboratory 
Air Force Systems Command 
Eglin Air Force Base.  Florida 32542 

T^iis report describes the results achieved for the study titled "Methods for 
Predicting Contamination Density and Off-Target Drift of Defoliant Materials. " 
Although several mathematical models presently exist which calculate contami- 
nation density under a variety of variable conditions, no one model is suitable for 
the calculation of contamination density and off-target drift of defoliant material 
when released from the aircraft internal defoliant dispenser A/A45Y-1.    In 
response to this deficiency, methodology has been developed which enables the 
prediction of target contamination levels and estimation of off-target drift of 
defoliant material. :'. 

The report consists of two volumes.    Volume I provides a detailed descrip- 
tion of the methodology.   This includes a brief description of the computerized 
DEFOL program.    The model can simulate combinations of defoliation missions 
which utilize multiple aircraft, different meteorological conditions, different 
aircraft delivery modes, and different defoliation agents.   The methodology was 
applied to seventeen different test trials, the analysis of which is included in 
Volume I.   Recommendations are made regarding the future utilization of this 
methodology. '        

Volume II is a programmer's manual.    It contains information needed to 
properly use the model.   Input requirements and a description of output param- 
eters are discussed in detail.   Also included is a program listing of DEI OL. 

DD,FN°ORVM.,1473 UNCLASSIFIED 
Security Classi fica lion 



UNCLASSIFIED 
Security Classification 

KEY    WO R DS 
ROLE AT 

LINK    B 

Defoliation 
Simulation 
External Spray System 
Deposition Prediction 
Computer Program 

UNCLASSIFIED 
Security Classification 




